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To the Senate and 1 Tonne of Re prenenta tines: 

I traiiHruit horowith the annual report of tin* Offi(‘e of Experiment 
Stations, prepared under the direction of the SiH^retary of Agriculture, 
which includes a report on tlie work and expenditures of the agricul- 
tural experiment stations in the United States for the fiscal year ended 
flu no 30, 1003, in at‘cordance with the act making appropriations for 
the Department of Agriculture for the said fiscal year. 

The attention of the Congress is called to the request of the Sec- 
retary of Agriculture that 5,000 copfes of the report ho printed for the 
use of the Dc'partment of Agriculture, an<l that provision he made to 
print such a report annually. 

Whitk lloiTsK, Fdnmary 190 


Tl l K( )1 X) U K U( X)SE V F.T /r. 




LiriTHR OF TRANSMUTAL. 


11. S. DkI'AKTMENT of AORTCtTLTirRK, 

Office of the Secretary, 
Wmhingioit^ I>. (\, FeJiriKwy IDOJf. 

Sir: I have the honor to transmit lierewith th(‘ annual report of the 
Oftiec of Kxp('riiuenl Stations, prc'pared in aeeordanee with my instruc- 
tions. This includes a i-eport on the work and expenditures of the 
agricultural (‘xperinient stations estahlislusl under the aid of Oongress 
of March ii, 1SS7, for the fiscal year ended June JO, 1!M)3, in conipli- 
anee with the following provision of the act making ap])ro])riat ions 
for this Department for the said fiscal year; 

The Secretiiry of Affricnltiire stiall prc.scrilH' the form of the annimi liimncial 
s’tiit«*inDnt ro(|uirt‘<] liy HcctitDi tlu' saitl net of Marfh secoml, liun- 

and Di^dity-sovtni, shall iiscortain whether the expenditures niiih'r the appro- 
priation hereby inatle are in aeeordanee* with tin* jirovisions of tlu* saitl act, and sliall 
make report thereein to (k>n^rress. 

Roports aro, also included on the oxperiniont stations in Alaska, 
Hawaii, and Porto Rico, xvhich arc providtnl for in tlic a])propriation 
act afonvsaid and arc directly nninaj^cd by this I)c])artnicnt. 

If this report is puldishcd by Conj^ress, it is desiralde that 5,000 
coi)ies should he provided for the use of this Department, and that 
provision he made to pi'int such a n^port annually. 

I have the honor to he, sir, your obedient servant, 

flAMKs Wilson, 

xSVc/'c/f/r//. 


The Pkesident. 




UriTER OF SlIliMimi 


Office of Experimen j' Stations, 

WashinyUm^ I), (\^ February 2^ JOOJf. 

Sin: T havo the lionor to present herewith the annual report of the 
Ofli(*e of Experiment Stations, which includes a report on the work 
and expenditures of the agricultural experiment stiitions in the United 
States for the iiscal year ended June 80, 19i>8. 

This is the ninth annual report on the work and expenditures of the 
agricultural experiment skitions in the Unitc^d States, made by the 
Director of the Office of Experiment Stations, under instructions from 
the Secretary of Agriculture. As heretofore, the report is based on 
three sources of information, viz, the annual financial statements of the 
sttitions, rendc^red on the s(*hedules prescribed by the Secretary of 
Agri(*ulture, in accordance with the act of Congress; the printed 
re})orts and bulletins of the stations; and the repf)rts of personal 
examinations of the work and expenditures of the stations made dur- 
ing the past year by the Director, assistant diriM'tor, and one other 
exp('rt officer of the Office of Experiment Stiitions. 

Jn addition to the brief accounts of all the stations, the detailed 
reports of the special agents in charge of the stations in Alaska, 
Hawaii, and Porto Rico, and summarj" statements regarding the special 
inv^estigations in charge of this Office have been included, together 
with special articles on progress in agricultural education, farmers’ 
institutes in the United Sfiites, instruction in agriculture in land-grant 
colleges and s<*ho()ls for colored persons, development of the text-book 
of agriculture in North America, agricultural e(*onomics as a su])]ect 
of study in the agricultural college, ex^x^rinient stiition work with 
apples, a summary of recent American work on feeding stuffs, and 
organization of governing l)oards and rules adopted by them for the 
regulation of agricultural experiment stations. 

Very resi>e<d.fully, A. True, 

I)ireetiU\ 

Hon. James Wilson, 

SeiTetary of Agriculture. 
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Fig. 2. —Porto Rico Station, experimental banana plantation. . 424 
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Plm’k XIX. Fig. 1. — Purto Rico Station, Hllatle-g^o^v^ tolauro 00 dayn afto 
planting. Fig. 2. — Porto Rico Station, HlunU'-growji tobacr‘o 
after Beveral pruning^. Fig. .‘I.- -l\>rt() itico Station, (msava, 

9 inonth.s after planting. Fig. I. - Porto Ri(‘o Station, yantia, 

8 inontliH after jOantijig 

XX. Fig. 1. — Porto Rico Station, eitruH luirHery. Fig. 2. — Porto Rico 
Station, coffee Bcedlings U‘ing traubferriMl to plantation. Fig. 

0. — I*orto Rico Station, flouer of XduthoHonia peragrimi, tlie 

Yautia Martinica 492 

XXT. Porto Rico Station, La Ibolina, a coffet' plantation 452 

XXII. Fig. 1. — l\)rto Rico Station, coffee-st'ed bedw Jimler artiticial 
Hliade. Fig. 2. — J*orto Rico Station, coffet‘ crop 1901.- Leaven 
renio\ed in ]9()() to combat leaf miner 452 


XXI II. Fig. j. — Porto Rico Station, foremaii’n lionne' at tlu‘ coffee 
experimentH. Fig. 2. — Porto Rico Station, felling tlu‘ \irgin 
forcbt. Fig. 9. — IN>rto Rico Stiition, pr(*paring plant bolen f(»r 


coff(*e. Fig. 4. — Porto Rico Station, original condition of old 

coffee platn 452 

XXIV. Fig. 1. —Irrigation invcHtigationn, anparagiiH plantn from irri- 
gated and unirrigated r<.)ws. Fig. 2. — Iriigation iiui'stiga- 
tioriH, effect of irrigation of anparagun during an ordinary 

HcaHon 484 

XXV. Fig. 1. — Irrigation investigatiouH, yield of onionn on irrigated 
and unirrigat(‘d platn. Fig. 2.--IrrigatioJi (‘XjxTinHmtH, mov- 
able sprinkler 484 

XXVI. Fig. 1. — Irrigation investigationn, vvoodt'U und(*rdrain in 

tin* removal of seepagt* water and alkali. Fig. 2.~ Irriga 
tion investigations, an o]>en drain for the removal of waste 

and seepage w^ater 488 

XXVII. Irrigation investigations, drain ditch for removal of H‘<*pag(* 

w^ater and alkali from a hopyard 488 

XXVJII. Fig. j. — Irrigation investigations, view in'ar Ring(‘n, (Jernamy, 
Hbowdng protection of hillside from erosion. Fig. 2. —Irriga- 
tion investigatioriH, \i('w of irrigated farms in Italy 492 

XXIX. Irrigation investigations, diagram showing the r(*lative rainfall 

of Milan, Italy, ami several cities in the Lnited Stat(*s 492 


XXX. Fig. 1. — Agricultural education, lawn and shrubbery ]>lant(‘d by 
school childr(*n at side of a scluiol building in Rochester. Fig. 
2. — Agri(‘nltural education. Rock wadi School, Cleveland, lawm 
and flower beds made by school children. Fig. 9.- ~Agri(*ul- 
tural education, sc1k)o1 ami iiome ground improvement. 


Backyard cared for by Washington Normal Stdiool stndt'iit .. 579 

XXXL Fig. 1. — Agricultural edutuition, (leorge Putnam Si*hool gar- 
dens, Boston. Fig. 2.— Agricultural education, girls’ gardens 

at Hartford Seliool of Hortieulture 57(> 

XXXI I Agricultural education, plan for deveioiunent of Oakdale Sc hool 

grounds, Fast Dedham, Mass 579 

XX XII I. Fig. 1. — Agricultural education, State Normal School, Johnson, 

Vt. Potatoes raised by children in the practice school. Fig. 

2. — Agricultural e<lucation, a school garden at Dev\'itt (Jinton 

Park, in the heart of New York City 576 

XXXIV. Agricultural education, plan of the WhittitT school garden, 

Hampton Institute, Hampton, Va. » 580 
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Page. 

IVi. VTK XXXV. Fi^. 1. — A^^riciiltural <><ln<*ation, Whittier School j^ardeii, 
Hampton, Va. Kiiiderj^arten children. Fi^?. 2. — Aj^riciii- 
tural education, school gardens on grounds of F. S. I)ei>art- 
ment of Aj^ricultnre, Washington, D. C. Fig. !1 — Agricul- 
tural education, beds kept free ^roin weeds an<l “ w'atered 

with a rake” fstirrcHl h> conserve moisture) 580 

XXXVI. Kig. 1. — Agricultural ediiciition, a country school garden, 
district 58, Winnebago (^ounty. 111. Fig. 2. — Agricultural 
(‘diication, department of agriculture of the Ihiiversity of 

Minnesota, experimental school garden 580 

XXXVII. Fig. 1. — Agricultural education, ]>lan of Horace Mann school 
garden, Minneapolis. Fig. 2. — Agricultural education, plan 
of (‘xp(*riniental school gardtui, showing rotations tested 
by the department of agriculture of the TTniversity of 

Minnesota 580 

XXXVTII. Agricultural education. South Carolina College, agricultural 

hall 000 

XXXIX. Agricultural (‘ducation, Wisconsin lJni\ersity, agricultural 

building 000 

XL. Agricultural cdu<‘ation, basement i»lau of tlie agricultural 

building, Wisconsin riii\(*rsity 000 

XLI Agricultural education, tir^t-lloor ]»]an of the agriiadtural 

building, Wisconsin Cniversity 0(X) 

XLIl. Agricultural (‘ducation, second-floor plan of tlu‘ agricultural 

])uilding, AVi^^consin Cniversity 000 

XLI 1 1. Agricultural (‘ducation, third-floor jrlan of the agricultural 

building, Wisconsiii Cniversity <>00 

XLIV. Fig. 1 -Agricultural (‘ducation, Iowa College n(‘w judging 
pavilion Fig. 2. —Agricultural (‘(incation, Kansas (^)lU‘ge 

and Station, science building 000 

XLV. J'ig. 1. -Agricultural education, Mississij)pi College and Sta- 
tion, science building. Fig. 2 — .\gricuItUT-al (‘diK’ation, 

Nexada (’olU‘g(‘ and Station, ehemistry building 000 

XLVL t'ig. 1. — Agri(‘ultural edmation, Cniversity of Illinois, stu- 
(l(‘nts^s(‘tting u{> self-binders. Fig. 2. — Agricailtural (‘duea- 
tion, Cniversity of Illinois, students setting up self-binders. 0(X) 

Xl.VlL Agricultural education, Iowa (V>lleg(‘, farm mechanics’ build- 
ing 0(K) 

XlAdll. Agricultural (‘ducation, first-tloor plan of farm mechanics 

building, Iowa College of Agriculture and Alechanic Arts. (HXI 

XLIX. Agricultural (‘ducation, swond-floor plan of farm mechanics 

building, Iowa College of Agricultun' and Mechanic Arts. . 0(X) 

L. Agricultural eiliication, balcony aiul third-tloor })lan of the 
farm iiu'chanics building, Iowa College of .Vgricnltnre and 

M(‘ehanic Arts 000 

Id. Fig. 1. — A gri cult 11 ml education, Dunn ('ounty (Wis, ) School 
of Agri(’ulture, 8tud(*nts jiruning fruit tr(‘es. Fig, 2. — Agri- 
cultural education, Dunn County (Wis.) School of Agricul- 
ture, students taking notes on fit^ld crops 024 

LIT. Fig. t. — Agricultural education, Marathon County (Wis.) 

School of Agriculture, sewing room. Fig. 2. —Agricultural 
(‘ducation, Marathon County (Wis.) School of Agriculture, 
carpenter shop 024 
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Platk rjll. Aj^riculturul edumtion, (Ailifornia T^olyU'chnic BrhfX)!, recitation 

and adiiiiniKtration building on Jeft, dormitory on right t)24 

LIV. Fig. ]. — Instruetiou in agriculture h)r negrm's, Florida State 
Normal and Industrial School, students thrashing rye. Fig. 

2. -“Instruction in agriculture for negroes, Florula Stab^ Normal 

ami Industrial School, students shredding corn 724 

LV. Fig. l.—lnsi ruction in agriculture for m^groes, Florida State 
Normal and Industrial School, dairy herd. Fig. 2.~~lnstruc- 
tion in agriculture for negroc's, Florida State Normal and 

Imlustrial School, |X3ultry 724 

LV"I. Instruction in agriculture for negroes, North (^arolina Agricul- 
tural and Mechanical Colh'ge for the CVdored Race, main 
building 732 


LVIT. Mg. 1. — Instruction in agriculture for negrot^s, North Carolina 
Agricultural and Meclianical College for the Colore<l Race, 
greenhouse' work. Fig. 2. — Instruction in agriculture for 
iiegnu'S, North Carolina Agricultural and Mechanical College 
for the (blonnl Race, making cuttings. Fig 3. — Instruction 
in agn(*ultur(‘ for negroes, North (''arolina Agricultural and 
Mechanical College for the Colored Race, barn and dairy. Fig. 
4 . — Instruction in agriculture for negroes, North Carolina 


Agricultural and Mechanical College for the (\)lored 
grafting and potting room. Fig. 5. — Instruction in agriculture 
for negroes, North (’arolina Agricultural and Metbanical (V)l- 

lege for the Colored Race, greenhouse^ 732 

LA^lII. Fig. 1. — Instructiou in agriculture for negroes, Hampton Insti- 
tute, domestic science and agriculture building. Fig, 2. — 
Instructiou in agriculture for negroes, Hamj)ton Institute, a 

corner in the girls’ garden 740 

LIX. Fig. I. — Instruction in agriculture for negroes, Hampton Insti- 
tute, mixing fertilizers. Fig. 2. — Instruction in agriculture for 

negroids, Hampton Institute, the dairy 740 

LX. Fig. 1. — Instruction in agriculture for negroi's, Hampton Insti- 
tute, sweet j)otato roots. Fig. 2.— Instruction in agriculture for 
negroes, Hampton InstituUs judging dairy stock 744 
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WORK AND HXDHNDITIIRHS OF A(;K!rri;niRAL I-XIMiRIMHXT 

STATIONS. 

By A, (L Tkok un<l D. J. (Tjoshv. 

SUMMARY. 


STATISTICS OF THE STATIONS. 

Agricultural ex])oriiueiit statiouh arc now in openitiou under tin' act 
of tlongress of March 2, 18.S7, in all the Stat(‘s and Territories and, 
under special appropriation acts, \u Alaska, Hawaii, and Torit) H.co. 
In (k)nnecticut, New Jersey, New York, Hawaii, Missouri, Alabama, 
and Louisiana sepamte stations are maintained wholly or in ])aiT by 
State funds. A nuiu))er of sii))stations are also inaintaim'd in ditter- 
ent Stiites. Excluding the substations, the total mimbcrof stations in 
the United Stat(\s is (It). Of these, 55 receixe ai)pr()[)riati()nN providial 
for by acts of (Mngi’ess. 

The total income of the stations, maintained under tin' act of 1S8T, 
during 1B03 was $1,427,237.73, of which $720,000 was rcci'ixt'd fiom 
the National (irovcrnmcnt and tl\e remainder, $707,2U>7.7:b from State 
governments, individuals and communities, b'es for analyses of buTi 
lizers, sales of farm ])roducts, and iniseellaiu'ous sources. In addition to 
this the Office of ExiHudment Stations had an ap})ropriati()n of $1<>1 afh) 
for the past fi>seal year, ineliidiug $ir),0(M) for the Alaska ExpiM’imeut 
Stations, $12,000 for the Hawaii Experiment Station, $l2,ooo for the 
Porto Rico Experiment Station, $20,000 for nutrition investigations, 
and $(55,000 for irrigation investigations. The total vahu* of additions 
to the equipment of the stations in 1003 is estimated to he $23(b3>70.01. 

The stations employ 757 persons in the work of administration and 
inquiry, 375 of whom do more or less teac'hing in the colleges with 
which the stations are cormecUHi. During the year the stations pub- 
lished 371 annual reports and bulletins, which were snpj)lied to over half 
a million addresses ou the regular mailing lists. A larger number of 
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stations than fonnoriy supplemented their regular publications with 
more or less freqiumt issues of pr(\s» bulletins and other special publi- 
cations, and most of the stations report a large and constantly increas- 
ing correspondence with farmers on a wide variety of topics. 

PBOGBESS OF THE STATIONS. 

As th(' work of the experiment stations advances from year to yc^ar 
exp(‘rimental data accumulate in many lines, and from time to timii 
results of great general importance come out of this extensive work. 
A good example of this at the present time is found in the investiga- 
tions of the stations relating to cheese making. The importance of 
this industry in this country is shown by the fact that the prcxluction 
now amounts to MOO, 000, 000 jxninds a year, valued at ap})roximatel3’^ 
$30,000,000. Though (‘heese making is pro])ably the oldest dairy indus- 
try, very little has Ix'en known regarding the principles on which it is 
based. For centuri(\s it has been (tarried on largidy bj^ nde-(d*-thumb 
methods, and the reasons for the various proc(\sses and the(‘xact nature 
of the changes brought about by them havi' been unknown to th(' cheese 
maker. He has been guided mainly ])y the traditions of his art and has 
depended upon the skill and judgment acquired through longex])erience. 

Within the past ten y(‘ars several of the experiment sbitions of this 
country have prosecuted systematic studies of cheivse making, witli a 
view of d(dei*mining the princdples upon which it rests and tlu' m(‘ans 
of simplifying and improving its processes. Owing to tlu' large numlxu* 
of factors involved the work has })een dillicult, and for a considtu’able 
tim<i the progress was slow. Kow, how"<nT‘r, tb(‘ acxaimulated results 
arc of great practical value, and it may be fairly claimed not oidy that 
this great indust ly has been put on a rational basis, but also tliat tlx' 
art of cheese making has been simjditied and its pro(*esses can now b(‘ 
more easily controlled, so that good ch<M‘se can be more uniformly 
]>r(xluced. B(*sid(‘s providing explanations for the' important pr(K*esses 
in cheese making, the work of the stations has shown that the traditions 
upon which the empirical rules wen' foundcKl were absolutely wrong in 
nunu'rous important particailars and that the judgnx'nt of good cheese 
makers wiis also (*rroneous. 

Taken as a whole, the investigations on cheese making by the Ameri- 
can experiment stations constitute one of the most important contribu- 
tions of science (‘ver made to any branch of agriculture. A few of the 
general I’esults of this work may serve to indicate its piTUdical value. 

One of the greatc'st sources of trouble in cheese making has Ix'cn 
milk which is tainted, or which contains certain kinds of bacteria and 
molds. The milk of a single patron of a chesesc factory may unfavor- 
ably affect the whole supply by (*ausing gassy curds and other 
difficulties. To nunedy this a simple curd test was developed by the 
Wisconsin Station a few years ago by means of which faulty milk may 
be easily detected. 
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Foi a^^es rennet has been used in the production of curd, and it has 
been supposed that nothing else could bike its place. An extended 
stud y of the action of rennet by the New York State F^xperiment Station 
led to the conclusion that its etfects in <*urd production are due to a sin- 
g]o fernunit whose action is essentially like that of pepsin. This raised 
th(' (luostion wlnTlier or’d inary cornniei*cial pepsin could not be used in 
the pla< e of rennet. The Wisconsin Station and the Ohio State U niver- 
sity have demonstrated that pepsin i!iay be so used with entire suc<‘ess, 
and tests with jx'psin on a commercial scale imati Ohio cheese factory 
have resulted in the j)roduction of cheese of hi^h (piality. Some of the 
advantages of scale pepsin over rennet extracts are that it is of more 
uniform stnin^'th, keeps better, especially in warm weather, and is 
fn'c from ba<*teria and molds. 

Aca'ording to the traditions of cheese luakin^, a temperature of at 
least 70 ’ F. has been (‘onsidered the proper one for ripening cheese, 
but inv(^stigations have shown that while high temperatures hasten 
cliang(‘s in the caseiTi, since f(U*mentsand ))acteria are then more active, 
heat also increases the activity of injurious germs and prevents proper 
control of the ripening. Hence, too warm (‘uring rooms are one of the 
greatest causes of })oor cheese. 

Taking up this line of work, the Wisconsin and New York State 
stations have made (extensive experiments in curing cheese at low tem- 
p(‘ratui*es, and r(‘cently the rnibal States Department of Agriculture 
has cooperated in this work. (k)ld curing at from 4:0 to F. has in 
this way heen shown to )>e entirely practicable, and to result not otily 
in improved (juality, but in a saving from shrinkage wliich will more 
than c()V(‘r the ex})ense of artificial cooling. C/hoese makeis are now 
convin<*ed that they have ]H‘en holding tlieir cheese at too high a tem- 
peratuie, and there is a very general movement among tlaun to 
provide faciliti(‘s for lowering the temperature and kee})ing it down 
evmi in the hottest weather. 

Anoth(M’ good illustration of the practical value of the accumulated 
results of experiment station work may be found in the summary of 
the investigations on ap])le growing contained in anotlnu* part of this 
report. From this it appears that the st4itions have issued more than 
170 bulletins on this subject. Mu(‘h useful information regarding the 
best general conditions for apple growing, and the varieties adapted 
to different localities, has thus been disseminated, but besides this the 
results of a large* numlH^r of original investigations liave been reported. 

Studi(*s of the flow ers of apple trees have shown that some varieties 
of apples are self-sterile, while others are good pollenizers. In this 
wa3" tin*. unp!*oductiveness of many orchards is explained, and the way 
to remedy this is pointed out. The conditions under which the pollen 
germinates, and how this pro(*ess is aflfected by heat, rain, and cold, as 
well as the value of l)ees as agents in the distribution of })ollcn, have 
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be(»n nhown. Tlic chcniif'al composition of the leaves, trunk, and I'oots 
of th(‘ apple tive ha^ e been dotormiued both for old trees and for 
nursery sto(*k, and the draft of the orchard on the fmdility of the soil 
has been shown to be fully as groat as continuous cropping with 
cereals. This has brought out the micessity of fertilizing orchards, 
and has led to important experiments on the action ()f different ferti- 
lizers on tlu^ growth of the apple orchard and of fi*uit production. 

In (’onnection with studies relating to the cultivation of orchards, 
detinite information lias been olit^ined as to the period of growth of 
the shoots and roots, the time of formation of the flower and leaf buds, 
and the methods of controlling the ripening of the wood so as to 
prevent winterkilling. The value of clean cultivation and of fall 
cover crops in the preservation of soil moisture and th(' jirotection of 
the roots during the winter has been demonstrated, and it may )»o 
safely asserted that nev(‘r before in this country hav(‘ apple orchards 
been given such thorough and rational cultivation as at the pr<\sent 

tilTKU 

How ))est to plant apple trees in tln^ arid West and th(‘. humid East, 
or on (day soils and sandy soils, right methods of pruning the roots and 
trainingthe lops, how U) ward off discaisesand insect posts and ])roduce 
uniform and perfect fruit, are problems on whiidi much valualde 
experinuMital information has becni obtained. As the result of station 
work, wc know dc^finitely the <*ontrolling factors in tln^ keeping of 
fruit in ordinary and cold storage, and in the utilization of waste fruit 
by evaporation, or (H)nv'ersion into cider, vini'.gar, j(dl} , marmaladt', etc. 

The large amount of work whi(di the stations havo, done on (pi(‘stions 
relating to feeding stuffs is indicated by th(‘, brief r(^v i(‘w of tiiis work 
given elsewhere in this iv^port. Some of the practical r(‘sults of this 
work have been very important. The saving and us(i of corn foddeu* 
(stover), which was formerly so largfdy wast(‘d ov(‘r a larg(^ part of the 
country, a striking illustration of this. Its value as a feeding stuff 
has b(Hn) demonstrat'd, and the best means of utilizing it have Ikm'u 
shown by the stations’ work, and their continual agitation has brought 
about very great improvement in farm practi(*e in tliis respect. At 
the nominal value of $1 a ton the <‘oru stover crop of the United 
Statis would be worth at least f 100,000,000. While it is not all 
utilized, a much larger share of it is, and the practi(*e of doing this is 
steaaily im^reasing. 

The inspe(*tioii of commercial and condimental feeding stuffs, })rought 
about ))y the experiment stations, has already had tlu' effect of largely 
holding in check the adulteration of those products and fraud in their 
sale, in a number of States where the laws have been vigorously 
enforced by the stations inferior articles have been entirely driven out 
of the market, tecause farmers would not buy them unless they receivT^d 
the stadons’ stamp of approval. 
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Along with tlio more Hcicntitic work which the stations have done in 
detennining the nutritive valu(5 of feeding stuffs th<‘Te has been niueh 
pmctical work in the improvement of the practice of feeding different 
kinds of farm animals. The skill which the stations have develojx'd 
in selecting and feeding animals has of late appc'aled strongly to the 
practical feeder. As recent illustiutions of (his, it is worthy of men- 
tion that the Missouri Station topped the Chi(‘ago market with a buncli 
of steers which it selectfid and fattened last winter, and that at the live- 
stock show at Chicago, in 1903, the gi*and (‘hampion of the fat-anirnal 
show was a steer selected from a large lot and fed by the Nebraska 
Station. 

In general it may be stilted that the excellent showing that the agri- 
cultural colleges and experiment sbitions have recently made iii the 
great livc'-stoek expositions has brought about a mark(Hl change in the 
attitude of practical men toward these institutions. 

NEEDS OF THE STATIONS. 

As the work <^)f the stations advaru^es demands are Ixdng made upon 
them in various directions which they are lunible to meet witli their 
present resources. In (‘onsidering the needs as well as in judging the 
work of the stations it is very important to have in mind the conditions 
under which tliey are operating, lly the terms of the Tlatx*h A(‘t, the 
stations are organi^iod with a view to the investigation of problems in 
all branches of agriculture. For this reason, though it would ])e better 
theoretically for individual stations to underttike only a f(‘w lines of 
work and thus refuse to operate in many branches of agriculture, 
pi*a(‘tically it has beeu ne(‘essary to orgiinize them so that tludr opc'ra- 
tions may cover the main lines of the agriculture existing in the States 
in which they are sevcu'ally located. Thus each station if fully organ- 
ized would have departments of agronomy (field crops), horticulture, 
animal husbandly, rural engineering, agricultural (‘hemistry, plant 
pathology, entomology, vetorinar}^ medicine, and, in most States, dai- 
rying. If there is any specialization of work i n ihes(^ departments— and 
no station can do the most effective work unless there is considerable 
specialization— experts in su<*li subjects as soils, ])aeteri<»log*y, animal 
physiology, and the different kinds of live stock must bo em[)loyed. 
In many States the needs of sjieeial industries, such as sugar making, 
tobacco growing, apiculture, etc., should be provided for. Thus it 
may be safely said that a stition which does not have on its staff 
experts representing at least ten different bran(*hes of the science of 
agriculture is not adequately equipped for its work. But stations 
whose income is confined to the Hatc^h fund ct\n not engage the full 
time of ten cxpei’ts, for even if the whole fund were use<l for salaries, 
it would provide only an average annual compensation of $1,500 apie(‘e, 
and this is not a sufficient salary to secure the entire services of a com- 
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potent agrioiiltunil export. Mont of our stations have thoroforo Ix'on 
coinpollod to content themselvovs with an orgjinization of their staffs 
which is nc(*essarily iinsatisfa<*t(>ry. They have either taki^n most of 
the time of three or four experts and v(‘ry littl(‘ of the tinu' of several 
more, or they have taken about half the time of the members of the 
staff generally. 

"Phe on!}" way in which it luis thus far been possibh' to oi’ganizc^ tlie 
work of our sbitions ])roadly has been tlirou^di their connection with 
the agricultural colleges. To meet the demand for the broad organi;^a- 
tion of both the colleges and the stations, the time of the officers of 
these institutions has ))een very largely divided Ixdween teaching and 
research. We heai* a great deal of criticism of our college and station 
officers which entirely leaves out of account tliis dual arrangement. 
For examtde, it may be said of a station vetminarian that h(' is doing 
very little original work, and he is blamed for this, when the fact is that 
he is paid only $200 or $S00 a year from station funds, with th(» under- 
standing that he shall give a small part of his time to some of tlu* more 
superlicial problems of animal diseases in tin' region of the station. 
The rest of his time is given to the college or to State insp(‘(*tion work 
and most of his salary comes from college or State funds. Theoretic- 
ally, it might have be(‘n better for the station to have dis])ensed with 
his services altogeth(*r, but the agricultural community would not 1)0 
content with smdi an arrangement. Whatever may be thought of the 
ndation of tin' colleges and stations from an ideal stand})oi nt, it would 
not have been po8si])le to have operated the stations on thi» l)roadplan 
on which th(\y are now organized without the assistaruT of the (‘olleges, 
and on the other liand, many college departments would be crippled 
or d(\strov('d without the aid of the stations. 

During the fiscal year ended June 150, lb02. r>2 stations shared in 
the beneffls of the Hatch fund. Twenty-live of tliese wen* gi\en 
additional Shite aid and 27 did not receive State aid. Of tlu' State 
appropriations for the stations, ff did not exc(Hsi $1,000, and only 8 
ecjualcd or exceeded the Hatch appropriation of $15,000. Several of 
the State appropriations were exclusively for the support of substa- 
tions. The total State appropriations for stations and substations were 
but little more than 51 per cent of the Hatch fund. 

The meagerness of the funds available for investigation in tlu^ 27 sta- 
tions not aided by th(' State is shown b}^ the following figuri's from the 
statistical reports on the expenditures of the Hatch fund in those sta- 
tions. Their total receipts from the Hatch fund were $405,000. Their 
expenditures for administration and permanent improvenumts (salaries, 
labor, traveling exx)enses, postage, stationery, libraries, and fixtures) 
amounted to $318,080.38, or an average of $11,595 for each station. 
The average amount expended for publications was $760. This leaves 
an average for each station of only $2,645 for the general expenses of 
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investigations (cheniical supplies, fiu^tilizers, fcH^din^ stuffs, roo^s, 
implements and maehinery, scientitii* apparatus, live stoek, seeds, 
plants, sundry supplies, frei|^ht and express, In^at, light, water, and 
eontingent ex|,7<u]si\s). The stations are organized in a number of 
divisions representing the different branches of agriculture and related 
scient*es; the average number of investigators em 2 )lo 3 ^(*d Iw paeh sta- 
tion is 10. Dividing the sum available for general expense^;} 1>y the 
numbm* of investigators we have an avcu'age of $204.50 for each inves- 
tigator. Th(^ Avholc amount ($2,045) would hardly pa^' the expenses 
of a good-sized feeding experiment or a held experiment involving 
tests in several different localities. How inadecpiate, then, do(^s such 
a sum appeal’ to be when divided among 10 investigators. Under 
these conditions it is not strange that so man\ probhans of the farm 
remain unsolved; it is wonderful that so much has been accoiniffished 
by our smaller stations. 

TlK‘se ffgures show eonclusivelv that, if our stations are to lie con- 
tiniu'd on the broad basis on which they art‘ at })r(^s(‘nt organiz(‘d, they 
must genei’allv ))e supplied with larger fiuKU for the general expcmsc^s 
of irn estigations, in order to (‘onduct their work in a thorough and 
sat isfacdory manner. 

As soon us any station demonstrati's its usefulness b}^ results which 
promote an\’ agricultural industry within a State* all the other indus- 
tries cry out that the station must do work on their probl(‘ms. At first 
an attempt was made to nu‘et these d(*mands ])y the publication of com- 
piled })ulh‘tins which might contain considerable information more or 
less new to most of the rc'uders, but in most cases this is no longer’ of 
much av^ail. Some stations have* tried to satisfy the* most urge*nt of such 
demands l)y denng a little work on aAariety of ])roblems, but as a rule 
this has ])e*en unsatisfactory to all e’oncerned. There is not a station in 
the country which is not confronted by ivasonable demandsfor investi- 
gations of important agricultural j)roblems which at ])n\sent it is wholly 
unable to satisfy. In the older State's the changing conditions of agri- 
culture have created many j)roblems which are ne*w^ to the farmers and 
on wliie’h th(‘y givatly ui*ed he*lp, and in the newer States the (*xtension 
of agriculture is so rapid that the stations are unable to keep pace w ith 
the wholly unfamiliar problems that arise in the farmers" n(*w fields. 

In this connection it is well to consider that tin*, ai’eas over wliich 
maiyy of the stations in this country are re(juired to extend their juris- 
diction are so large that the}" can not meet the deihands for investiga- 
tions adapted to the various conditions of soil, climate, and rational 
agricultural practice in their several States. The investigations thus 
far carried on by the stations in many lines have very clearly brought 
out the fact that there is a large numl)er of agricultural problems which 
must be studied in numerous localities before safe conclusions (*an be 
drawn. This is especially true with reference to pi'oblems relating to 
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Lh(' chai*act('r and nianaj^einent of soils, the use of fertilizers, and the 
growth of A'arieties of held and horticultural crops, A large share of 
the work already done on those su])ject8 l\y the stations needs to be 
supplemented by (experiments carried on in different parts of their 
respective States, but this they are unable to do. The greatness of 
the agricultural regions in whose interest our individual stetions are 
working is rarely realized. Even along the Atlantic coast we have on 
an average only one station for each 24,000 scjuarc miles; Fmnce and 
Germany have eight times as many. The South Central States with 
their lO stations are 40 per cent larger than all of France and (xermany 
with their 151 stations; and Texas alone, with one Federal station, is 
27 per (*ent largcu* than either of these (*ountrios. The ratio of stations 
to area in Frarua) and Germany is 00 to 1 as compared with Texas, 28 
to 1 as compared with Minnesota and the Dakotas, and 39 to 1 as com* 
pared with the 1 Vatic States. 

Some of the States have tried to meet the local nt^eds of agriculture 
by the establishment of substjitions, but as a rule the funds provided 
for this pui’pose have b(‘en entirely inadequate. 

When the Hatch Act was pasvsed, less than twenty years ago, no 
country liad established experiment stations on the broad plan set forth 
in that act. The success of our stations has thoroughly demonstrated 
their usefulness. At the same time, they have shown possibilities for 
th(i useful extension (jf their work which were not at all understood 
when the Hatch Act was passed. Aside from the needs of th(‘ slations 
growing out of the greater specialization of their work which calls for 
the employment of a larger staff, the cost of their (H]uipment with lab- 
oratories, apparatus, and other facilities hffs grciatly increased, and the 
demands for the information which they are able to supply have made 
th(i expenses comunded with the printing and distribution of their doc- 
uments much greater than in the early years of thinr history. An 
enonnous correspondence with farmers has also been dev eloped which 
must be provided for, and is now in many cases a hindrance', to the 
research work of the staff* because of lack of funds for clerical 
assistarjce. 

In these and oth(*r ways the magnitude of the station work at the 
present time is in itself an imi)ortant item as related to tlu'ir tiuancial 
needs. If the individual stations needed $15,000 per annum for their 
work a dec.ade or more ago, they certainly need a much larger sum to 
carry on their work to the satisfaction of the agricultural (community 
at the present time. 

The work done by the stations in various lines has brought out 
clearly the necessity for more fundamental investigations, but such 
investigations as a rule are costly and only a few of our shitionshave 
been able to undertake them. The stations, for example, have made 
numerous feeding exj)eriments with different kinds of farm animals. 
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Many of thcne luivo had uncful resultn, and the work of the stations 
oil this Hu]>j('ct as a whole has done much to improve the practice of 
feeders, but it will be impossible to put this prm-tice on a thoroughly 
rational basis until we know mu<*h more regarding the physiological 
reijuireinents of animals. Some years ago one of the stations under- 
took investigations looking to the improvement of the apparatus 
necessary for <he thorough investigation of thci nutrition of man. 
It soon appeared that it could not carry this work to a successful issue 
without larger resources than it possessed, and it therefore sought the 
coo{x*ration of the United States Department of Agriculture, with 
whose' aid a special fund was obtained from Congress for this investi- 
gation. The work thus inaugurated and maintained resulted, after 
sev(*ral yi'ars, in a more efficient apjmratus than had hitherto existx^d 
for this kind of imiuiry. By its use our knowledge of the laws of 
nutrition and the nutritive value of different foods has been materially 
ext(‘nded. After this apparatus had been complet'd, another station 
uiuhu’took to ada{)t it to use in experiments with large domestic animals. 
Tliis (*nt<'rpris(* provi'd too great for the limited funds of that station, 
and again the Department of Agriculture was called upon to contribute 
thousands of dollars to make the work a success. Through this coopera- 
tion the apparatus was put in working order and a series of experi- 
ments has Ikm'ii begun which promises to yield very important results. 

As long as the stations confined their studies of the varieties of 
cultivatc'd plants to simple tests of the varieties already produced, the 
work was comparative!}’ inexpensive and veiy largely unsatisfactory. 
Now the bri'eding of varieties especially adapted to particular regions 
and uses has been attempted, Imtonly those stations w hich are su))plied 
with extra funds for this j)urpose can hope to accomplish much in 
this line. 

V<*rv little has been done in this country in the scientitic breedingof 
animals, and \^e are as yet largely de])endent on importations of breed- 
ing stock from fondgn countries to maintiiin the (piality of our meat 
and other animal })roducts. The })roduction of breeds of farm animals 
especially adapted to the needs of different parts of our country has 
hard!}' betui attempted. The stations an' the public agencies to which 
such work would naturally Iw' entrusted, but, with one or two excep- 
tions, they have no funds available for this purpose. 

In veterinary nu'.dicinc very few of the stations have been able to 
provide the cMpiipmcnt necessary for the successful prosecution of 
original researches. They have therefore been obliged to content 
themselves very largely with the diffusion of information derived 
from investigjitions made elsewhere and the more superficial study of 
cases of diseases brought to their notice. There is, of course, a large 
field for the extension of the work of the stations in this direction, 
but it can not be done without increased funds. 
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lJrid(u- prcHent conditioriH it is useless to expect that hi these and 
luany other lines our stations will discover many of the principles on 
which the permanent iniproveinent of our agriculture must rivst. But 
unless the way is opened for them to seriously atta(*k tlnsse fundamental 
problems their future work will necessarily lie comparatividy frag- 
mentary and inconclusive. They nia^^ as in the past, obtain many 
results ^vhieb can lie us(ifully applied in practice, but they will not lie 
able to furnish a solid foundation for th(' enlargement of our agricul- 
tural industries. The recent work on cheese making, which has bc^m 
briefly summarized elsewhere in this report, is a good illustration of 
what may lie aiHjomplished in many lines if the tinancial ri'sourei's t)f 
the experiment(u*s ai-e adeipiate for thii work undertjik(*n by tlumi. 
By means of investigations costing thousands of dollars and extending 
over a nurnlier of years the interests of an industry which is now large, 
but which is likely to be very greatly extended in the future', have* beam 
permaiK'ntlv and advantag(*ously affected. The economy of using 
relatively large sums of money in fundamental iiujuiries lias thus been 
signally shown. 

As pointed out in previous reports, there is another side of the 
work of the sbitions which nec'ds to be gi'catly (‘xti‘nd(‘d. It is, in 
many cases, not enough that the stations should discover in'W facts 
and principles. They must show definitely how these (*an be utilizcnl 
in agricultural practice. This recpiires that they should be in a ])osi- 
tion to work outside of th(dr laboratories and (*x])(*i*im(*ntal ])lats. 
They must carry on experiments under actual farm conditions, and on 
a really practical scale, before it can be truly said that th(‘y have 
demonstrated the usefulness of their new diseoveri(‘s. It us(*d to be 
said that this wavS not the fuiuTion of th<* stations, Init that tin* farmers 
thcms(‘lves must dmiionstrate the practical usefulness of the results 
obtained by the stations. There is, of course, a sense in an hicli this 
will always Ika true, for the conditions of no two farnu*rs ari* (*xactly 
alike, and whatever the stations do tin* farmers will still net*{i to adiipt 
the residts to the reipiircments of their own fai'ins. But, on the utiu*)* 
hand, it is often a V(‘ry expensive jiroceeding to the farmers to under- 
take to apply results obtained by the stations on a v(*ry small scab* to 
even the general rc(juirem(‘iits of farm practice*. It is usually tru<* that 
lalioratory and plat j'csults must be modified in various ways to mak(i 
tli(*in practically se'rviceable, and this can be much more economically 
done by the stations than by the farmers. For example*, if a statlein 
breeds a new variet}^ of grain, it would be much better and less (‘xp(m- 
sive for the station to retain control of this variety and carry on lie^ld 
experiments with it on a considerable number e)f farms in diflerent 
localities than if the seed is at first distributed to farmers indise*rim- 
inately. ’^Much of this more practical work can be carried on in 
cooperation with farmers, but to eio it efficiently will require more 
funds than the stations at present possess. 
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Since the ntationn were establiished und^^r the Hatch Act, the States 
have materially increased their appropriations for their maintenance, 
and it may be asked why should not the States be called upon to add 
to the resources of the stations whatever additional funds are needed 
for their more perfex't development. In reply to this it may be said 
that there are likely in the future to be such demands on the States to 
provide for the extension of agricultural education in general that it 
will be increasing!}" difficult for them to add to the resouj*ces of the 
stations. This has already been the case in a number of States. Thus 
far, in most of tlie States, the stations have been aided by appropria- 
tions for buildings and eipupment which have been for the joint use 
of the agricultural (‘olleges and experiment stations. The increased 
interest which is now being manifested in those forms of education 
which are furnished by the agricultural colleges has had the result 
that the number of students in tliose institutions is increasing more 
rapidly than the facilities provided for them. This is putting addi- 
tional burdens on the officers of these institutions, many of whom are 
cmidoyed in both college and station, and is making the new buildings 
inadequate for the purpose for which they were intended. Moreover, 
oiitsid(‘ the colleges therci is a rapidly growing d(unand for secondary 
s(*hools of agriculture and the introduction of agricultural subjects 
into the public* schcjols. The States will therefore need to provide 
largely increased funds for agricultural education, and this is likedy to 
absorl) their revenuc^s to such an extent that it will not be practicable 
for them as a rule to materially increase the r(*.sourc*es of the stations. 

Thus far the stations have been maintained mainly by National 
funds, and this policy having been once adopted it seems reasonable 
that the nation should increase its (‘ontributions to the support of 
these institutions as the demands of their work increase, and thus 
leave the colleges more free to advanc*e the agricultural education of 
the people with the aid of State funds. This argument has more 
importance from the fact that the results of the work of tht^ stations 
ai*e more and more depended on to furnish the materials on which 
courses of instruction in agriculture of different grades c*an be suc- 
ccissfully based. If the nation makes the institutions of research in 
agriculture strong and far-reaching in their work, it will thereby lay 
the foundation for a system of agricultural educ*ation which, if the 
States and local communities do their duty, will eventually profoundly 
affect the material and intellectual well-being of the masses of our 
rural population. 

The theory on which appropriations of public money are made to the 
agricultural colleges and experiment stations is, that since these are 
institutions for the promotion of an industry on whose success the 
whole fabric of the nation’s material prosperity depends, all our people 
8. Doc. 148, 58-2 3 
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are interested in and affected by the results of their work^ and there- 
fore it is proper that the pt^ople generallj" should contribute to their 
maintenance. If such a theory was reasonable when the value of the 
work of the experiment stations was problematical, it should certainly 
l>e much more effective now that they have proved their great useful- 
ness as agencies for the promotion of agriculture throughout the United 
States. 

STATISTICS OF THE LAND-GRANT COLLEGES. 

Educational institutions receiving the benefits of the acts of Congress 
of July 2, 1802, and August 30, 1800, are now in operation in all the 
States and Territories except Alaska, Hawaii, and Porto liico. The 
total luunber of these institutions is 05, of which 63 maintain courses 
of instruction in agriculture. The aggregate value of the p(‘rnianent 
funds and e(|uipment of the land-grant colh^ges and universities in 1903 
is estimated to be $69,778,463.25. The income of these institutions in 
1903, exclusive of tlie funds received from th(j United States for agri- 
cultural experiment stations, was $9,248,378.40. The value of the 
additions to their permanent endowment and equipment in 1903 is 
estimated to be $2,743,683.38. The number of persons in the faculties 
of the colleges of agriculture and the mechanic arts was 2,461, and in 
other departments, 1,141, making a grand total of 3,602. The number 
of students in 1903 was 52,489, of whom 3,146 were in four-year (‘ourses 
in agriculture and 7,650 in shorter courses in agriculture, dairying, 
horticulture, and veterinary science. The graduation in 1903 were 
4,524, and since the organization of these institutions, 53,252. 

PROGRESS IN AGRICXTLTXJRAL EDUCATION. 

The advance movement in agricultunil education in this country has 
continued during the past year and is exerting a constantly widening 
influence. Results of agitation along these lines are seen in many 
ways. Provision for the highei* education of agricultural experts is 
being made in larger m<*asure in the Department of Agriculture and 
in some of our strongest agricultural colleges. There is a continued 
demand for the establishment of a National graduate school of agri- 
culture on a j)ermanent basis. The regular courses of the agricultural 
colleges have been more liberally equipped through enlarged appro- 
priations by the State legislatures, and these courses are becoming 
much more effective through increasing specialization of instruction 
and its extension to include such subjects as rural engineering and 
rural economy, which have hitherto been largely neglected in these 
institutions. 

The colleges are also making larger provision under their direct 
auspices for secondary schools, short courses, summer schools, normal 
courses, correspondence courses, fanners’ institutes, and other forms 
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of university -extciiHion work. They arc thus meeting the needs of a 
muiih larger bodj" of students, and are at the same time putting into 
shape courses of instruction which are destined to be followed in many 
other institutions throughout the country. 

During the past year a number of separate agricultural schools of 
secondary grade have been established under public? or private controL 
Discussion of (piestions relating to the improvement of the rural 
common schools and the introduction in them of elementary courses 
in agriculture has taken a wider range. The general oflScers of edu- 
cation and the teachers’ associations in the different States are earnestly 
considering thc^.se matters, and the farmers’ organizationsare increasing 
their demands that detinite provision for such instru(?tion shall he 
made in the public schools. Alivad}^ a number of States have spec'ial 
legislation relating to this subject. Courses for the instruction of 
teachers have bc^en established in a number of agricultural colleges 
and normal schools, and under various forms instruction in agi'icub 
tural subjects is already given in a considemble numl>er of elementai’y 
schools in different parts of the country. One of the most encouraging 
features of this movement is the appearance of a number of text- 
books prepared especially for edc‘mentary instruction in agriculture. 
It is now possible for the intelligent and sympathetic teacher to leadily 
obtain the infomiation necessary to make such courses a success. 

In these various ways the movement to make instruction in agricul- 
ture a regular feature' of our j)ublic school system has received great 
impetus. There must of (‘ourse be a period of experimentation in 
which the methods of instruction and the text- books shall be tested 
and im})roved. There is always danger when a movement of this 
kind gets under way that it will proceed to extremes with a resultant 
reaction. Against this the friends of agricultural education should be 
on their guard, but they can now more confidently than ever before 
assei*t the claims of agriculture to recognition in our public school 
system and justl}^ claim that the means are at hand for making a fair 
and thorough trial of elementary instruction in this subject in these 
schools. 

THE FARMERS’ INSTITUTES. 

During the x>a8t year 3,170 farmers’ institutes were held in 46 States 
and Territories. The total attendance at these institutes was over 
000,000. Appropriations varying from $35 in the Territory of Hawaii 
to $20,000 in the State of New" York were made for the support of the 
institutes, the aggregate for 45 States and Territories reported being 
$187,226. The institutes were addressed by 924 lecturers, employed 
by the State directors, and by about three times as many nmre 
employed by the local managers, making a total approximating 4,000 
persons who gave instruction at the institutes during the year. One 
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hundred and ninety-six of these were inembers of the agricultural 
college or experiment station staff, who contributed 1,606 days of time 
to this work, attending in all 752 institutes. 

The eiglith annual convention of tlie American Association of Farm- 
ers’ Institute Workers was held at Toronto, (Janada, in Juno, 11K)3, 
and was attended by delegates from seventeen of the States of the 
Union and four of the provinces of the Dominion of C’anada. The 
proceedings of this convention have been published as Bulletin No. 138 
of this Office. An account of this convention is given on page 57. 

The work of this Office relating to the farmers'' institutes has been 
put on a permanent basis during the past year, and a special officer 
has been ajijiointed to take charge of this work. The duties of this 
officer, as stated in the act making the appropi-iation for this work, are 
“to investigate and report upon the organization and progi'ess of 
farmers'' institutes in tlu^ several States and Territories, and upon 
similar organizations in foreign countries, with special suggestions of 
plans and metluMls for making such organizations more effective for 
the dissemination of the results of the work of the Department of 
Agriculture and the experiment stations, and of improved methods of 
agricultural practice. 

Since the work of this Dc^partment relating to the farnnu’s’ institutes 
is based on the principh' of giving aid to the institutions maintained 
under the authority of the States, this Office has established the rule of 
working in this line through the State offi(*crs charged with the man- 
agement of the institutes. It is the intention to consult freely with 
those officers, to welcome suggestions from them regarding the devel- 
opment of our work, and to recognize them as the proper authority 
through whom to deal in matters relating to the institute's in the 
several States. It is our pui'pose to endeavor to strengthen the State 
organizations for the management of the institutes, and to create a 
national system of institutes b}^^ promoting the reasonable coordination 
of the wmrk throughout the country and the cooperation of the State 
organizations without weakening or destro3dng their autonomy. 

Considering the conditions under which our work must bo per- 
formed, it is our intention to concentrah^ our efforls for the present on 
a few of the most pressing lines in which it appears that the institutes 
need the aid of this Department. It is generally agreed among insti- 
tute managers that the most urgent problem in institute work just 
now relates to the securing and maintaining of an efficient corps of 
institute lecturers. The longer farmers attend the institutes the more 
they demand that the lecturers shall not confine themselves to stating 
individual experiences, however successful these may have been, but 
shall interpret to them the teachings of wide practical experience as 
related to thu results of experimental investigations (‘onducted under 
scientific direction. This means that the lecturers must be constant 
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students of the progress of pra(?tical and scientific agriculture. They 
must, therefore, have the means of aeqtiainting themselves readily and 
satisfactorily with what is going on throughout the world in the line 
of their specialties. Besides this, they must be provided with the best 
facilities for the clear presentation of their subjects to their audiences. 
This means that they must have the right kind of specimens, charts, 
photographs, lantern slides, etc. 

This Office, therefore, intends to give much attention to whatever 
concerns the best training of the farmers’ institute h»cturers. It will 
also aid th(i institute managc^rs to secure the best available h'cturers in 
the different braruihes of agriculture. 

In the appropriation act making provision for the work of this 
Office in relation to the institutes it is mad(' our duty to l)ring the 
results of the work of this Department Ixd’on' the' farmers attending 
the institutes. As a result of this provision w(» are alread}^ receiving 
numerous calls for th<' personal attendance of officers of the Depart- 
ment at the institutes. These calls are welcomed as evidence's of the 
public intx'rest in the work of the D(*partment, and special i)ains are 
b(‘ing taken to meet them satisfactorily as far as possible. In this way 
it may be expected that the' Department will ])e much more geme'rally 
re'pre'semteHl at the institutes in the several States than it has bee'ii in 
the past, and the work of the' Department will be' explained to thou- 
sands of farmers who hitherto have had only vague understanding of 
its relation to prae'tical agriculture. Since it is obviously irnpnictica- 
ble for the Department to l>e personally repre'se'iited at all the', insti- 
tutes, the plan will be followed of sending its representatives especially 
to the round-up institutes and such other meetings of large numbers 
of representative fanners as wdll be likely to secure the most effective 
dissemination of information regarding tin' D('partment\s work in 
different sections of the country. 

It is difficult to realize the extent and importance of tlie farmers’ 
institute movement and its vital relation to the successful incorpora- 
tion of the results of scientific investigations in our agricultui'al 
practi(*e. Under present conditions, with the rapid changes in the 
personnel of our agri(*ultural population and the almost entire absence 
of agricultural instruction in our elementary schools, it of the 
greatest importance that our adult fanners shall receive definite 
information regarding improved methods of agriculture and the prin- 
ciples which lie at the foundation of progress in agricultural practice. 
Already it is estimated that nearly l,(HK)dK)0 of our farmers are 
reached at least to a limited extent by the institutes. To give this 
great body of men sound instruction, and to bring the remaining 
9,000,000 farmers of the United States within the direct influence of 
the institutes, is a vast undertaking. Considering the very limited 
funds which the institute managers have had at their disposal they 
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have ac'complished wondern. And when the public and our legislators 
understand the significance of the institute ino\ ement in its relation 
to the mental and material well-being of our people there will be no 
difficulty as regards funds for the proj)er development of the institutes. 

It was doubtless necessary to gather the data for the science of 
agriculture through the work of the Department and the experiment 
stations, and to train the leaders of agricultural progress in our agri- 
cultural colk'ges, l)efore it was possible to put jK)pular movements for 
agricultural education on an etfective iMisis. But the time is novy ripe 
for a great advance movement for the wide dissemination of agricul- 
tural knowledge among the masses of our people. Workers must be 
trained for this purpose, but they will come with the enlargement of 
the demand for them. Wise provision for the maintenance of these 
workers by Congress and the State legislatures will bear abundant 
results in popular ap})roval and the advan(*ement of the national int(‘r- 
ests. Inbdligent and active leadership in this cause will prove v{n’y 
efl'ectivT at this juncture, and all who are in a position to reiubu' valu- 
able servi(‘e in this line have good reason to believe that their (dforts 
will be crowned with early success. 

THE ASSOCIATION OF COLLEGES AND STATIONS. 

The Association of American Agricultural (colleges and Experiment 
Stations held its seventeenth annual convention at Washington, 1). 
November 17-19, 1908. This meeting was more largely att(*ndc'd than 
usual and was notable for its harmony and the expedition with which 
business was transacted. Amendments to th(‘ constitution were adopted 
which, it is believed, will make the association more (db'ctivi' as an 
administrative body and permit the more thorough discussiori of the 
general (jiiestions relating to the organization and policy of the educa- 
tional and research institutions comprising the membm’ship of the 
association. 

The work of the standing committees of this association is assuming 
larger importance. In this w^ay the matters in which the association 
is especially interested are being much more effectiv(‘ly dealt; with than 
if their discussion were confined to the annual meetings. A brief 
account of the Washington meeting is given on page 5U. 

THE OFFICE OF EXPERIMENT STATIONS. 

The business of the Office of Experiment Stations has continued to 
grow during the past year, and several new features have been espe- 
cially developed. Work in relation to the farmers’ institutes has Imen 
put on a permanent Imsis, and systematic efforts are being made to 
bring the Department into close relations with the State organizations 
through which the institutes are managed. 
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In the work of the Office relating to agricultural education special 
emphasis has been placed on encournging the establishment of secondary 
and elementary courses in agriculture, and to aid this movement pub- 
liciations have been issued showing the progress already made in these 
lines. Advantage has been taken of a considerable number of oppor- 
tunities to bring these matters directly to the attention of teachers at 
meetings of their associations in different parts of the <50untr3\ 

The Office has continued to have charge of the agricultural experi- 
ment stations in Alaska, Hawaii, and Porto liico, and of the nutrition 
and irrigation investigations which are conducted in different parts of 
the country, largely in cooperation with the agricultural colleges and 
(‘Xperiinent stations. 

In coopei-ation with the Association of American Agricultural Cob 
leges and Experiment Stations, the Office has iindertakeii a large 
amount of work in connection wdth an exhibit of tlu^. progress of agri- 
cultural education and research at the St. Louis Exposition. 

With the development of the Avork of the experiment stations and 
kindred institutions in this country and abroad, the publications of 
this Office based on the reports of these institutions have increased in 
mim))er and variety. Results of the special investigations in charge 
of this Office have also accumulated so as to afford more material for 
useful publication. For these reasons, the extent of the publications 
of the Office has increased diiring the past year. Special efforts have, 
howev(u*, been made to publish this material in forms which will con- 
tribute tc; its effective and economical distribution. 

The re(*ords of the Division of Publications for the fiscal year ended 
June 30, 1903, show that out of a total of 45^) original publications 
issued by the Department during that year 123 were from this Office, 
and that 132 of our do<mments were reprinti'd out of a total of 482 for 
the Department. The aggregab^ number of copies of publications of 
this Office issued during the year was 2,255,400 out of a tobil of 
11,698,564 for the Department. Of these publications 1,998,000 were 
Farmers’ Bulletins prepar'd in this Office. 

From this statement it will be seen that the Office is doing a large 
wrork in providing means by which the results of agricultural investi- 
gations made by our State experiment stations and kindred institutions 
throughout the world can readily he made use of b}' farmers through- 
out the United States. 

A brief account of the general business of the Offi(*c Avill be found 
on page 00, and defeiils of its opeiutions are given in other portions of 
this report. 

EXBBBUCEITT STATIONS IN ALASBA, HAWAII, AND POKTO BICO. 

In Alaska experiment stations were maintained during the past fiscal 
year at Sitka, Kenai, and Rampart. A new station was established at 
Copper Center, and coopenitive investigations were carried on in a 
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number of localitien. In this way considerable additional evidence 
was obtained that vegetables of various kinds may be successfully 
grown in different parts of the Territory, and that there are consider- 
able areas in which oats, barley, and wheat can be matured, and an 
abundance of grass be grown for the maintenance of live stock. 

Important testimony regarding the agricultural possibilities of 
Alaska has recently been given by Gen. A. W. (iireely, Chief Signal 
Officer of the United States Army, in a letter to the Secretary of Agri- 
culture, in connection with which he transmitted samples of vegetiibles 
grown in the garden of Gov. elohn G. Brady, of Sitka, Alaska. In 
this letter he makes the following statements: 

They are not hothouse plants nor are they simply examples, but they are })art of 
large (piantitics of vegetables — potatoes, turni])s, carrots, parsnips, beets, onions, and 
eelery. Fully 200 bushels of potatoes of the finest j>ossible character were grown in 
this- garden during the past summer. They ar(‘ illustrations of the capabilities of 
Alaska as regards the growth of vegetables. 

To my knowdedge large (piaTititieH of similar vegetabk's are grown in th(‘ valley of 
the Yukon, especially in its lower j>art. 

I do not compare the agricultural possibilities of Alaska with those of the railed 
States, but feel confident from personal observation that there are tliousan<ls of 
square miles which are admirably adapted to the grow’th of vegetables and forage in 
large (jiiantities and for the l<»cal market. 

In Hawaii the station at Honolulu has increased its equipment and 
extended its experimental investigations. The experiments on taro 
rot and potato rot have been continued upon an enlarged scale. One 
of the diseases of the taro plant was hold in check by proper attention 
to irrigation water and the apx>lication of proper fertilizers. The 
results obtained will have an important bearing on thii production of 
this stajffe food crop. 

Experiments to promote the improvement in corn culture on the 
island of Maui have been begun, and important studi(»s of injurious 
insects have been made. Experiments have also b(‘en undertaken with 
fiber plants, vanilla, cacao, cotton, and tobacco. 

Members of the station staff* have from time to time visited the 
different islands for the purpose of investigating specific problems, 
and of attending fanners' institutes which have been held in a number 
of localities and have been very successful. The legislature of 
Hawaii has api)ropriated $10,800 toward the support of the station 
for the two years ending June 30, 1005. 

In Porto Rico much attention has necessarily been given during the 
j>sst year to the repair of buildings on the new station farm at May- 
aguez, the preparation of land, and the inauguration of experiments. 
Special attention has been given to the establishment of plantations 
of tropical plants, including such things as mangoes, alligator pears, 
the mammee aj)ple, cassava, yams, bananas, cacao, and citrus fruits. 
Experiments with coffee have been carried on during the year and the 
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results of the application of fertilizers have been marked. Bat guano 
sec.ured from caves on the island has given better results than any of 
the commercial fertilizers. 

The cordial support which has been accorded the station by the 
people and legislature of Porto Rico has been very encouraging. 

The details of the work of the stations in Alaska, Hawaii, and Porto 
Rico may be found in the reports of the officers in charge of these 
stations, on pages H13, 391, and 419. 

NXTTB.ITION INVESTIGATIONS. 

The nutrition investigations have as hitherto been devoted mainly 
to a study of the physiological, hygienic, and economic branches of 
the subject, and have included dietary studies and digestion, cooking, 
and metabolism experiments. These studies have been c.arried on in 
cooperation with universities and experiment stations in California, 
Connecticut, (leorgia, Illinois, Maine, Minnesota, and Tennessee. In 
cooperation with the Department of the Interior dietary studies were 
carried on in the Government Hospital for the Insane in the District 
of Columbia. These investigations were inaugurated at the desire of 
the late Dr. A. B. Richardson, superintendent of the (irovernnient 
hospital, as a part of liis general plan for maintaining a high standard 
for the conditions under which the pati<mts and employees live in this 
institution. Twenty-seven dietary studies were made in all with 
about 1,300 male patients and 125 employees. Some of the general 
results of these investigations are stated in the reimrt of the board of 
visitors of the hospital to the Secretary of the Interioi* for 1903, as 
follows: 

It Has noted in conneetion with thest^ investigations that the food punliased was 
of good quality; that it w’as stored, handled, and rooked in a cleanly way, and that 
the service was as good as could Ik* expeckxl under existing conditions. * * * 8o 
far as its nutritive value is concerned, the dietary was found to be adequate and 
reasonably satisfactory. The (‘riticisnis made ha<l to do with details rather than 
with tlie system as a whole. So far as its cost is concerned, it is higher tliau seems 
needful on theoreti<*al grounds, or than that of a similar diet at other institutions. 
From time to tijrie as the dietary studies were in }>rogress, changes were pointed 
out which woula chexik waste in certain direc'tions, and these w^ere })roin])tly acted 
upon by the late superintendent, who stated that, in his opinion, as a result f>f these 
investigations the cost of the food during the last six months of the year was lower 
than for any other eorresponding period during his connection with the institution. 

Similar studies are being continued this year. A further a(*count of 
tlicse investigations maj^ be found on page 503. 

The w ork with the respiration calorimeter, carried on atMiddletowm, 
Conn., has been largely devoted to the modification and improvement 
of the apparatus. In its modified form it is possible to make a more 
accurate determination of csarbon dioxid and water and a still more 
important feature, a diiwt determination of oxygen, which has been 
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made possi))le by changes in the apparatus made under a grant from 
the Carnegie Institution. 

Considerable additional data regarding the nutritive value of fruits 
and nuts have been obtained, and a report on this subject has been pub- 
lished. Additional data on the digestibility and nutritive value of 
bread have also been published, and, as the result of the investigations 
of this Office on this subject, it has been clearly shown that ordinary 
wheat flours are thoroughly digested and have a high nutritive value. 

Six l)ulletins recording the results of nutrition investigations were 
published during the past year. 

IRRIGATION INVESTIGATIONS. 

The investigations carried on during the past year by this branch 
of the Office of Experiment Stations, as provided for by Congress, 
may be grouped under the following heads: 

(1) The determination of the amount of water needed in irrigation 
and the methods of applying it to crops to secure the liest results. 

(2) The improvement of methods of distribution in order to lessen 
the cost of water to farmers, and reduce the waste from evaporation 
and tlui loss and damage caused by excessive sc^epage. 

(3) Investigations of dminage problems (rr) to prevent the injury of 
irrigated land through tlie accumulation of surplus and seepage 
waters, and {h) to reclaim swamp and overflowed lands by aiding 
farmers in the settlement of geneml drainage problems. 

(4) Investigations of the best means of applying j)Ower in pumping 
and other branches of farm work. 

(5) Studies of irrigation institutions, including the laws and customs 
under whidi rights to water are acquired and enfoT-ceeb and the 
corporate and cooperative inslitutions which afl'ect the economic 
relations of water users. 

The irrigation investigations have been conducted largely in cooper- 
ation with agricultural colleges and experiment stations, State engi- 
neers’ offices, and organizations of citizens, and during the past year 
have been conducted in the following States: 

California, Nevada, Oregon, Washington, Idaho, Montana, Utah, 
Wyoming, (blorado, Nebraska, Kansas, South Dakota, Missouri, 
Wisconsin, New Jersey, Louisiana, Texas, and South Carolina. 

THE DUTY OF WATER. 

Along many streams in the West the irrigated area has I>een 
extended until there is not water enough to supply the lands already 
under cultivation except through the adoption of most skillful and 
economical methods of distribution and use in irrigation. This means 
that the losses in canals due to seepage and evaporation must be les- 
sened, that lateral ditches must be planned and built with more care 
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than formerly, and that farmers must study, in a way not necessary 
when irrigators were few and the water supplj^ abundant, the best 
means of spreading the water over their fields. They must do this in 
ordejr to lessen losses from evaporation, increase yields, and prevent 
damage to the land either through the rise of alkali or the creating of 
swamps and marshes in areas where natural drainage is im]>erfect and 
artificial drainage has not been provided. 

With the growing necessity for better systems of distribution and 
application and the increasing pri<*e of water, the need foi* its more 
accurate measurement is becoming more and more manifest. In other 
words, the next step in the development of irrigation in the W(^t is 
largcdy dependent upon the adoption of better methods and practices 
on the part of farmers, and this Office is l)eing looked to for aid in 
the discx)v ery and substitution of these better practices for the ones 
hitherto followed. For this reason the (diaracter of the pi*actical 
studies carried on by this Office has largely changed within the last 
two years. The first step in this investigation was to determine the 
requirements of irrigation under the methods in common use. The 
next step w'as to discover better methods of application. The investi* 
gat ions already made have shown that from one-fourth to one-half of 
the water diverted by canals is lost by seepage, reducing tlH‘ areas 
irrigated and the ])roductive value of the canals, as well as rendering 
unproductive for the time large tracts of land. 

I'lie measurements made in California in show how much the 
duty of water may be iiK'reased by the adoption of better methods. 
Where w^ater was applied to the hot surface' soil, per cent disap- 
peared in evaporation; where it was applied in .shallow furrows, S3 
per cent was lost; where it was applied in dee'p, iiarrow^ furrows, only 
()2 pe'i* cent was lost. In all cases the loss was sufficiently large to 
warrant the belied that the water now' used to irrigate one acre wdll in 
time serve to irrigate' two ae res. 

METHODS OF DlSTlUBlTTre)N OF W ATER. 

Another step in the improvement e)f irrigation rne'thods is the Ix'tter 
e>rganization of e'ommunittes in the distribution of water. Wlien all 
the water is needed wnistedul or unskillful use by one farmer iiH'ans 
inevitable loss to a neighbor. Where all the water is sefiel or rented 
uncertainty of measurement almost always results in one farmer getting 
more than he pays for and another farmer getting less. The const i*u('- 
tion of storage works to supplement the natural flow of streams and 
the important agreements being entered into in Colorado, Utah, and 
elsewhere for exchanges of rights to the natuml flow of streams for 
rights in reservoirs are making the measurement of water an important 
factor in the success of farmers and in the maintenance of peace and 
harmony in communities of irrigators. Hence a study of nu'thods of 
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water measurement and the working out of systems of division of the 
water supply between the canals and reservoirs and the communities 
dependent on them are becoming more and more important featurevS of 
the work of this Office. 

The structures used in the measurement and distribution of water 
are undergoing as important changes as the methods emx)loyed by 
farmers in applying water to their Helds. The use of wood in flumes, 
head gates, and measuring boxes is })eing done away with, and metal, 
stone, and concrete structures are Ixdng substituted. Th(' pioneer canal 
builders had to construct wooden flumes and wooden head gates, he(‘ause 
this in many cases was the only available matcu-ial, and it was always 
the cheapest. Expericnice, however, has shown that wooden flumes are 
leaky, expensive to rnaintairt and operate, and their rapid decay makes 
their apparent economy a matter of grave question. Along with the 
growing appreciation of their disadvantages has come a remarkable 
advance during th(‘ last four or five yeai's in the manufacture' of con- 
crete structure's, especially of conc'rete strengthe'ne^d by metal. Tlic 
increasing use of this material in buildings promises to be duplicated in 
irrigation, and it bids fair to largely displace wood in the construction 
of flumes, pipes, culverts, and in many se'ctions in the lining of e*anals 
to prevent excessive losses from sc'epage. This Office e^an rendei* irri- 
gation development no greater service than to colh'ct and collate the 
results of practical experience in the use of comp ete, stone, and metal, 
and in making tests to determine their efficiency and cost in cases where 
improvements wait upon more definite information than is now available. 

lURIOATION IN THE SEMIARII) REGION. 

In the semiarid region whi(‘h extends from Oanada to Mexico, 
through the western parts of the Dakotas, Nebraska, Kansas, Okla- 
homa, ani Texas, the rainfall in many years is sufficient to product' 
good crops, but in other years it is not, making agriculture, where 
rainfall is the sole dependence for moisture, a hazardous industry. 
This is a region of few streams, and the water supply must> therefore 
be obtained from other sources, such as the storage of storm waters, 
pumping from wells, and from artesian wells. Experiments were 
carried on at Hays City, Kans., and data as to the cost of artesian 
wells and the profits from their use in the James River Valley, South 
Dakota, were collei*ted. Both in Kansas and South Dakota irrigation 
has proven very profitable, and it is believed that the methods used in 
these two localities have wide applicability to the semiarid n'gion. 

IRRIGATION IN THE HUMID REGION. 

The importance of irrigation in the humid portions of this country 
is illustrated by the effect of its adoption in the ri(‘e districts of Loui- 
siana and Texas. In 1903 more than half a million acres of land was 
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irrigated in these two States, and the crop grown thereon had an esti- 
mated value of more than $14, 000, ()()(), or nearly $30 an acre. In 
other words, the value of the single crop is far greater than the total 
value of this land before irrigation was established. 

The success of cranberry irrigation in Wisconsin and elsewhere 
promises equally important additions to the productive capacity of 
lands in the North. Irrigation is destined to be a large factor in mar- 
ket gardening and in the production of forage crops everywhere 
throughout the East. Northern Italy has a rainfall (^qual to that of 
the Mississippi Valley, yet millions of dollars are being spent in the 
(‘onstruction of irrigation works, not to make' agriculture possit)le but 
to make it profitable, and there seems to be no reason why irrigation 
can not be employed in many of the humid sections of the United 
States with ecjual benefit. 

ITJMITNC; AND DRAINAGE INVESTIGATIONS. 

The rapid advance in the use of pumps in irrigiition and the lessen- 
ii^gcostof pumping, due to utilization of new forms of ]>ower, have 
also opened up a wide field in which this Office can aid farmers in deter- 
mining how best to utilize* small water supplies and be a great factor 
in the extension of irrigation in both the arid and humid sections of 
the country. 

The large areas of land which were l)eing swamped througii leakage 
from ditches and seepage from higher irrigated land led to the begin- 
ning of drainage studies. These problems differed from those of 
ordinary farm drainage and nniuired special study. The inauguration 
of this work, however, brought to light the importance of farm drain- 
age in many sections of the East, and the demands upon this Office for 
investigation of these problems have become so great that th(* work 
now being done in liumid regions exceeds tliat being done in irrigated 
districts. During the past season definite projects, which involved an 
outlay of about $l,40d,d00, were considered by the experts of this 
Office. Considerable timew^as given to a study of drainage conditions 
in Iowa, where it is estimated that lack of drainage caused an injury 
to the corn cro]) last year of more than $4,000,000. Here the relief of 
the swamped areas involves not only the preparation of comprehensive 
plans, but the framing of legislation which will enable the people of 
relatively large districts to work, together in constructing and maintain- 
ing the needed works. 

ECXINOMIC STUDIES. 

The only new work in our studies of legal and social problems 
inaugurated during last year was in compliance with the provision of 
the last appropriation bill requiring this Office to study the laws affect- 
ing irrigation and the rights of riparian proprietors. After consulting 
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the governors and attorney-generals of Kansas, Nebraska, Wyoming, 
atid Colorado, and the State engineers of Nebraska, Wyoming, and 
Colorado, it was concluded to take up a study of the legal and social 
problems created by the diversion and use of the Platte River in 
irrigation, the plan l)eing to gather the facts showing the numl)er of 
ditches, areas irrigated, character of the rights acquired under the laws 
of appropriation, influence upon the flow of the stream of the diversion 
of water by canals and its return in seepage through streams and springs, 
and the influence of this interference with the natuml flow on the rights 
of farmers and mill owners owning riparian lands in the portions of 
the stream\s <‘ourse where the riparian doctrine is r(‘cognized. The 
inaugui’ation of this investigation was warmly welcomed by })oth State 
oflicials and farmers concerned. The collection of data has been a 
laborious undertaking, and it is probable that another season will be 
required for its completion. It is believed that this report will throw 
much light upon many of the important prac'ticiil questions which must 
be considered by the I"nit(‘d States circuit and Supreme courts in the 
litigation now pending before those tribunals. 

A more extended account of the progress of the irrigation investiga- 
tions during the past year may be found in the report of the oftioer in 
charge on page 

BUBAL EN0IM£EBINa. 

The opportunities for this Departinent to do useful and ('fletdive 
work in studies of other branches of rural engineering are every year 
becoming more numerous and important. These include the laying 
out of farms so as to peimiit of the establislmient of systems of rota- 
tion, and the economical cultivation and harvesting of crops; the 
(‘onstruction and grouping of farm houses and fami buildings so as to 
secure efiiciency and economy and contribute to the health fulness and 
attractiveness of rural life. In the movement of settlement to the 
West and the continued extension of civilized life to regions before 
unoccupied these matters have been largely neglected, and there is no 
doubt that, in these particulars, the convenience and attractiveness of 
fann homes in this country are inferior to those in most European 
countries. It is equally certain that the betterment of these conditions 
will have much to do with checking the movement from the farms to 
the cities. 

In the cionstruction of farm buildings, both barns and houses, the 
farmer is now almost entirely dependent on his own knowledge and 
ingenuity, and as a result the majority of fami buildings are unsatis- 
factory, whether considered from the standpoint of appearance, dura- 
bility, or adaptation to the needs of their occupants. Some problems 
in connection with farm buildings need careful study in order to 
imorove their healthfulness and convenience. One of these is ventila- 
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tioii. We do not know either the effect of j)oor ventilation or the 
mo8t efficient means of securing good ventilation. Another is the 
improvement in the water system of both faimi houses and farm barns. 
Heretofore, nearly all farm buildings have been built of wood. A 
change to other materials is inevitable in the near future. Timber is 
becoming H(‘.arce and costly and must be supplemented by))rick, stone, 
and cement. On the other hand, improvements in the manufacture of 
cement and in the methods of utilizing it for different construction 
purposes have b(a^n one of the most marked developments of recent 
times. This Department can render the farmers of this country no 
greater service than by showing just how far it is possible for farnnM*s 
to make use of these advances in our industrial im^thods by determining 
the relative cost and value of different materials to be used in the con- 
struction of houses, barns, fences, and other features of the e(|uipment 
of a modern fai*m. 

It is believed, however, that the greatest opportunity for thci improve- 
ment of the agricultural practice of the United States is t/O be found in 
the right selection and care of farm machinery. In no other country 
is its use so exUuisive, and the scarcity and high price of farm labor 
will tend to its Increased use in the future, rather than otherwise. The 
total value of imphunents and machinery on the farms of this country, 
accoi'ding to the recent census, was $761,2(> 1,550, an average of $183 
per farm, taking the country over, and of 00 cents pm* acre of farm 
land. Much of this machinery is elaborate' and (*omplicated in con- 
striu'tion, and reijuires mechanical skill for its most efficient operation 
and care, rjot to mention the making of small repairs. It represents 
an important paid of the farmer’s invested capital upon which he must 
pay or earn interest. That there is an enormous waste of money due 
to neglect and unskillful handling of this part of the farm ecpiipment 
must be obvious to anyone who has traveled through the regions w here 
it is most used. 

The record of two tenants on neighboring farms in Nebraska is a 
case in point as showing how much of this waste may b(' avoided. 
These two men have been living on the same farms for the past nine 
years. One of them is still using the same harvester which he ])ur- 
chased the first year ho took the farm; the other has bought and worn 
out” three self-binders. In eight and a half years there has been a 
difference of $1,900 in the outlay for farm machinery by these two 
men. Both farms are about equallj^ equipped. The difference is that, 
as a result of better care and more skillful use, one man’s tools have 
lasted about three times as long as the other’s. Such examples of 
extravagant management are by no means uncommon. The American 
farmer, with all his mechanical aptitude and inventive skill, has been 
strangely neglectful in his management and care of agricultural 
machinery, and until recently there has been little demand for studies 
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of this subject by this Department and the agricultural colleges of this 
country . 

In (Tormany, France, and more recently in England, a well-equipped 
laboratory for testing agricultural machines and a museum filled with 
samples of machines of different patterns for examination by students 
is held to be as essential to proper instruction in agriculture as a 
chemical laboratory. The first floor of the agricultural high school 
at Berlin contains a museum in which are found the best types of agri 
cultural implements of the United States, England, and Germany. 
The student who makes proper use of that museum has a better underv 
standing of the principles whi(‘h gov^ern the construction of the tools 
he is to use and the modifications to conform to different uses than it 
would he possible for him to acquire in any other way, and it is a kind 
of training especially demanded by the conditions of American farm 
life. 

This training in the agricultural institutions of Germany is regarded 
there as of the highest value not only by farmers but also hy manufac- 
turei’s. It gives them trained workmen in their shops and trained agents 
to extend their export trade in difl'erent countries. The union of agri- 
cultural and mechanical knowledge in their eriq)loyees and agents has 
enabled Gertnan implement makers to greatly increase their export 
trade, and it is believed that the same result would follow similar 
training here. If we are to maintain our standing as a producing and 
manufacturing nation, we must maintain our su])eriority as designers 
and users of farm machinery, and this can be best promoted by bringing 
the intelligence of the trained cxjkuTs of the Departnumt of Agricul- 
ture and of the professors and students of our Hgricultui*al colleges to 
b('ar on this problem. 

Of late, interest in the problems of rural engineering has been 
awakened in many agricultural regions in this country. A few col- 
leges have created departments for instruction in (‘crtfiin branches of 
rural engineering, the departments of irrigation engineering in Colo- 
rado and California being illustrations of this, and a number of colleges 
are now beginning the establishment of (courses in rural engineering 
with farm mechanics as the leading feature, and there is much interest 
in the development of these courses as independent lines of work. 
Among these are the colleges of agriculture in Illinois, Wisconsin, 
Minnesota, Iowa, and North Dakota. 

The colleges attempting to establish courses in farm mechanics and 
other lines of agricultural engineering are immediately made aware of 
the fact that the data for the scientific and pedagogical basis of such 
courses are very meager, and they are, therefore, looking to this 
Department to aid them in instituting investigations to supply this 
information. Inquiries which might profitably be undertaken under 
this head include: 
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(1) Preliminary work in the collection and publication of informa 
tion regarding the evolution, character, and uhch of farm inipknnents 
and machinery in this and other countries. This is important, because 
the available literature on the subject is scattered, fragmentary, and 
out of date. A small beginning has just been made in this direction 
in a bulletin on The Evolution of Reaping Ma(‘.hines, recently pub- 
lished by this Office, and another bulletin descril)ing corn-harvesting 
machinery, which is being prepared. 

(!2) Laboratory and practical tests, involving a study of })rinciples 
of construction and methods of o|X'ration of farm im[)lem(mts and 
machinery with special reference to efficiency and economy. These 
might very properly imdude certain strictly technical inquiries i*egard- 
ing the fundamental nature of the various mechanical farm operations 
with a view of suggesting the best means of performing them with the 
imphnnents and machines at present available, or with others, the con- 
struction of which will be indicated by the results of the inquiries. 

As an illustration of tin* usefulness of such work, the numerous tests 
which th(' experiment stations have already made of separators and 
other dairy apparatus may be (dted. These tests have in general been 
so conducted as to bring out the relative effectiveness of ditferent kinds 
of dairy apparatus without improperly advertising the merits of par- 
ti(‘ular ma(*hines, and in this way both the dairymen and the nianufac- 
tui’ers have ))een benefited. 


S. l)(K*. 148, 58-2- 
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Sec'Retary. 

Sections, 

Section ort college work and administration: W. E. Stone, of Indiana, (‘hairman; 
G. PI. Fellows, of Maine, secretary. Committee on programme: W. E. Stone, of 
Indiana; G. E. P^ellows, of Maine, and II. W. Tyler, of Massachusedts. 

Be4"tion on experiment station w'ork: lil. H. Jknkin.s, of Omnecticut, chairman; 
M. A. Hcovell, of Kentucky, secretary. Committee on jirogramme: J. H. 
SriEPFERD, of Nortli Dakota; B. W. Kiloore, of North Carolina, and M. A. 
Scovell, of Kentucky. 

SEVENTEEOTH ANNUAL CONVENTION. 

The seventeenth annual convention of this association, held in Wash- 
ington, November 17-19, 1903, was one of the largest meetings in point 
of attendance which has ever been held. Over 200 delegates and 
visitors were registered, and the representation was very general from 
different sections of the country. 

President J. K. Patterson, of Kentucky, presided at the general 
sessions and delivered the annual presidential address. This dealt 
with the general topic of the origin and work of the colleges and 
50 



A86O0IATI0K OF COLLEGES AKB STATIONS. 


51 


univ^ersities represented by the association and the influence of these 
institutions upon the development of technical and industrial educa- 
tion. It was an eloquent and scholarly review of the conditions in 
English and American history which have led up to the newer educa- 
tion, the influences which have had to be met and overcome in its 
development, and the recognition which technical education is now 
receiving, due in no small degree to the influence of the land-grant 
colhiges of this country. A high tribute was paid to the great work 
of these institutions, which the sp€*.aker declared have given a new 
conception of manual training and set the pace for scientific study 
and experimentation in America. The appli(‘ation of their work he 
pronounced far in excess of the original conception, and their exi)eri- 
ence and the methods which they have worked out have served as an 
example to other countries. The speaker pit tured the future of this 
country and the future development and position of the land-grant 
colleges, which he thought would occupy an ini‘reasingly prominent 
and important part in promoting industrial development and in con- 
tributing to the advancement of both general and applied science. 

Pursuant to a resolution adopted by the association last year, pro- 
vision was made for memorial addresses on tin' late President W. L. 
Proun, of Alabama, and the late President W. M. Beardshear, of 
Iowa. An address on the public life and services of Doctor Broun 
was delivered by Pn'sidcnt P. II. Mell, of South Carolina. Doctor 
Gunsaiilus, of Chicago, who was to have delivered the address on 
President Bearclsheai', was prevented from being present, but he was 
request'd to furnish the manuscript of his address for publication. 

One of th(‘, most important items of business was the consideration 
of the amendments to the constitution proposed at the Atlanta meet- 
ing. These amendments had been before the association for a year, 
and were adopted with practically no discussion. They provide for a 
n'duction in the number of sections to two, one on college work and 
administration and the other on experiment station work, three mem- 
bers of the executive committee to bo chosen by the first section and 
two by the latter. No action on public and administrative (|uestions 
is to be final without the assent of the college section. There is pro- 
vision for each section to ('reato such divisions as it may find desirable, 
but no such divisions have yet been made, and the report of the com- 
mittee on the organization of the new section for station work recom- 
mended that for the present no such divisions be made. The section 
on horticulture and botany, however, expressed a desire to continue 
its meetings in the future, and appointed a committee to confer with 
the executive committee with reference to this matter. 

A standing committee on programme was provided for by each of 
the new sections to which subjects for discussion may be suggested. 

The executive committee, in its report, read by H. 0. White, chair- 
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man, noted the effortfs of the committee to secure the consideration of 
the mining school bill and the steps which have been taken toward 
makin^^ a campaign for an increase in the Federal appropriation for 
experiment stations. It was successful in securing an appropriation 
for a college and station exhibit at the St. Louis Exposition, and has 
ascertaiiM'd that tlie agricultural colleges will not be discriminated 
against in distributing the benefits of the Cecil Rhodes becjuest. The 
committee was directed by resolution to continue its effort to secure the 
passage of th(' mining school bill and an increase in the a[)propriation 
for the expiu-irnent stations. On recommendation of the committee 
it was voted that hcreaft(u- vacancies in standing committees, caused 
by r(\signation or death, may be filled by the respec‘tive committetvs. 

The re})ort of the tn^asurer, E. Jh Voorhees, showed the total 
receipts during the year to be $1,(188.55, and the total expenditures 
$1,425.29, leaving a balance in the treasury of $2()3.23. It was voted 
to continue the annual assessment at $15. The report of the bib- 
liographer, A. C. True, called attention to the more itn})ortant 
bibliographies which have appeared during the year, a list of 110 
bibliographies, with explanatory notes, constituting the main j)art of 
the report. Special mention was made of the Int(‘rnational Catalogue 
of Scientific Lit(u*ature. The incompleteness of this catalogue in 
regard to certain lines of wH)rk in agricultural science, notably the 
work of the experiment stations, was a matter of much regret. 

The standing committee on indexing agricultural lit(‘rature called 
attention in its r(*port to the index cards for the publications of the 
Department of Agriculture w^hich are being pr(‘pared by the library, 
and also to the cards for the accessions to the Departimnit library. 
The latter are now being printed by tlie Library of Congress, and can 
be obtained at small cost, as may also the catalogue cards foi- the 
Library of Congress relating to agricultuie. The (aird (*atalogue of 
the Department library now contains over 1 iu,000 cards, and tlie 
library is thus in position to render more efficient aid than e\er before 
to the agricultural colleges and experiment stations })y furnishing 
them information in regard to the literature on particular topics, 
loaning books, etc. Attention was called in this report to the com- 
bined index, now’^ in press, of the first twelve ^ olumes of Plxperinient 
Station Record, and to the card index of agricultural literature issued 
by this Office. By request of the association this report has Ihhui pub- 
lished as Circular No. 54 of this Offi(*e. 

The report of the committee on methods of teaching agriculture, 
presented by A. C. True, was on the relation of tlie natural sciences 
to agriculture in a four years’ course, and presented a plan for a course 
of study including these natural sciences, together with brief mention 
of the principal subjects to be covered under each. The report pointed 
out that the older method of arranging the courses in agriculture 
tended to make specialists in such subjei^ts as agricultural chemistry, 
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or veg'etablo patholog^j, rather than to make trained agri(‘iiltiirists. 
It was urged that there should be a sufficient period of general study 
before' spt^cialties are taken up, and that the paths of the specialist and 
the agriculturist should early diverge. The college'. coCirse e*an not be 
expected to fit men for expert work in this Department, the experi- 
me*nt stations, and similar institutions, but for such work, at least, the 
master’s de'gree, and ere le)ng the doctor's degree will likely be re'epiired. 
This paper brought enit much diseuission, illustrating the nnirke'd 
interest which has develope'd within tlie past few yc'ars in the matt(*r 
of courses of study and in agri<*ultiiral (‘ducation of different gn-ades. 

Then' was considerable discussion of the subj(*ct of tlu' graduate 
school of agriculture, and the hope was expressc'd that it may be pos- 
sible to arrange' for a session of this school next sumiiK'r. This matter 
was plac(*d in the' ]uuHise)f the committee on graeluate study at Wash- 
ington, whose title ^vas changed to the committe'e on graduate study. 
President Northre)p withdrew from this committee, owing to his ina- 
bility to satisfae'torily look after its inten'sts, and Pre'sident C, W. 
Dabney was a{)pointed chaii*man in his place', the vacancy on the 
committe^'e being filled by the appointment of L. H. Btiiley. 

The' report of the standing committe'e on military instruction in 
land-grant e'ollege's \vas made by ({. W. Atherton. The e*ommittee 
re})orte‘d intervic'wing the offie*ials of the War De'partment anel receiv- 
ing from them an unfavorable report redative' to any change being 
made in (re'neral Orders 94, which incre'ases the amount e)f military 
instructie)!! in the colleges and re'duce's the detail of officers to two 
ye'ars. This orde*r was chanict('rize*d hy the e*liairnian and by other 
spe'akers as impossible e)f exe'eaitie^n, and e‘alU'd forth a vig*orous dis- 
cussion, which resulted in the adoption of a re'solution re'e[uesting the 
committe'e' on military instrue*tion to (‘ontinue its e*fl‘orts te) se'C'ure a 
modification eef (h'lieral Orders 94 and to formulate a practicable 
scheme for military instruction at the colleg-es. 

The' standing committee' on agricultural engineering ])resented its 
first report through W. E. Stone, ehairinan. The report pointe'd out 
the increase in the numher of engineering pre)blems in agrieailture 
and the'ir promine'uce, the enorme)us c'xtent to which agricultural 
machinery is being used by American farmers, the problems of irriga- 
tion and of drainage, the terracing of hillsides, the e*onstrue*tion of 
roads, and other matters, as illustrating the desirability of more 
systematic attention to instruction in these topics in ( omu'ction with 
the college courses and of extended scientific investigation. The com- 
mittee declared in favor of separate departments of rural engineering 
in the colleges, and the enlargement of the work of this Department 
to include agricultural engineering in addition to irrigatioji, and rec- 
ommended that the executive committee of the association ai<l in 
securing the increased appropriation asked from Congress for the 
latter pui'posc'. This report was adopted, and the association also 
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adopted a re8olution wramending the work of the Department along 
the lineH of irrigation and agricultural engineering. A special request 
was made that the report of the committee l^e speedily pu})lished in 
circular form, and it has been issued as Circular No. 58 of this 
Office. 

The report of the committee on collective college and station exhibit 
at the St. Louis Exposition was presented by W. 11. Jordan, chair- 
man, who outlined the origin and history of this movement, and gave 
an abstmet of the law making appropriation for the exhibit, details 
concerning the exhibit, and a list of the persons in charge, of the 
different exhibits. 

The rejK)rt of the (*omniitt('e on cooperation Indween the stations 
and this Department, presented by E. A. Bryan, called attention to the 
statement of fundamental principles embodied in the two previous 
reports, expressed gmtitication at the appointment of a (*ommittee 
within the Department of Agriculture for perfecting the deteils of a 
system of cooperation, and reiterated its belief that a full and free 
consultation between the stations and the members of the Department 
force's in regard to the work undertaken in the several States is \'ery 
desirable and would do much to remove possible, sources of friction. 

The standing (*ommittee on uniform fertilizer laws, of which II. J. 
Wheeler is chairman, called attention to the satisfactory progn^ss 
which is being made in the direction of greabu* uniformity, the r(s‘om- 
niendations of the association having been of value in secairing the 
recent passage or amendnauit of fertilizer laws in Alabama, Florida, 
Indiana, Missouri, North Dakote, Pennsylvania, and Dumessee. This 
report also included recommendations concerning the provisions of 
laws for feeding-stuff inspection. 

The report of the standing comrnitbie on pure-food legislation, made 
by W. A. Withers, noted considerable progn‘ss along the liiu' of pure- 
food legislation during the year. New legislation was enacted in two 
States, and provisions made ])y Congress foi- the in8})ec-tion and (*ontrol 
by this Department of foods imjK>rted from foreign (‘oun tries. This 
was pronounced an unusually important step in food legislation, and 
its execution has resulted in considerable progress in the preparation 
of standards of purity. 

The report of the standing committee on animal and plant bleeding 
was presented by the chairman, W. M. Hays, who nqxirted progress 
and announced a meeting to be held at St. Louis, December iih and 80, 
1903, for the purpose of forming an association of plant and animal 
breeders. 

The committee on revision of methods of seed testing recommended 
certain changes in the previous report, published as Cinailar 34 of this 
OflSce. These changes relate to an improved germinating chamlier 
and other apparatus, instructions for sampling, etc. 
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The farmers’ institute' work, which the Department has taken up 
through this Office, was outlined by A. 0. True, who stated clearly 
the policy of the Department in regard to this work. There will be 
no attempt to interfere with the State management of farmers’ insti- 
tutes in any way, but rather to cooperate with the State officials and 
to aid them in building up the institutes in the several States. The 
Department will be a general agency for coordinating and strengthen- 
ing this work throughout the country.- One of the main objects at 
present is to help to increase the efficienc}" of the institute lecturers, 
now numbering over 800, less than half of whom are connected with 
the work of the colleges or the stations. A corps of specially trained 
institute workers was rei*oi amended as eventually desirable, to relieve 
the college and station men of much of the burden of this work, as it 
is still the opinion of the Office that the prime object of college men is 
to teach and of the station men to investigate. 

A resolution presented by C. E. Thorne commended the reviews 
furnished by the Experiment Station Record, and suggested an exten- 
sion of these to include more full abstracts in the case of some of the 
foreign publications, which are accessible to only a portion of the sta- 
tion workers, and directed the executive (*ommittee of the asscx'iation 
to urge upon the Secretary of Agriculture the securing of additional 
funds for this purpose. 

The plans of the new building for the Department of Agriculture 
were exhibited and explained by B. T. (jalloway. 

The three sessions of the section on agriculture and chemistry were 
occupied chiefly with papers and discussions relating to soils, especially 
soil fertility. Throughout these discussions there were frequent ref- 
erences to the principles laid down in Kulletin of the Bureau of 
Soils, and their conflict with views which have previously been held 
regarding soil fertility and maintenance. The pa{^rs presented 
included The Present Sbitus of Soil Investigations, by C. G. Hopkins; 
The C'hemistry of Soils as Related to Oop Prcxiuction, b}'^ E. W, Hil- 
gard; two papers on Methods of Gondu(‘.ting Investigations Relating 
to Maintenance or Increase of Soil Fertility, by E. Thorne and 
E. B, Voorhees; and a discussion of the same subject by H. W. Wile}^; 
Diflferences l>etwe(m four Southern and four Northern Soils, and 
Improvements in Soil Management which these Diflferences Suggest, 
by F, H. King; Methods for the flxtension and Pi’actical Application 
of Soil Surveys, by R. II. Forbes; Methods and Value of Securing 
Irrigation Supplemental to Rainfall for Humid and Semiarid Districts, 
by L. G. Carpenter; two papers on Experiments in Animal Breeding, 
by F. B. Mumford and 0. S. Plumb. There was also a discussion of 
Methods for the Extension and Practical Application of Soil Surveys, 
by Milton Whitney. 

The topic of Botany and Horticulture was the main theme of a dis- 
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cushion in the nection on horticulture and botany. A. F. Woods 
presented, for the eoiuuiittee on courses in botany, an outline of a 
course in elementary botany, together with suggestions as to more 
advanced courses. Botany in the Agricultuml Course, was the subject 
of a paper by L. II. ramimd; The Foundation of Agricultural Teach- 
ing, by H. Metcalf; and, Methods of Practical Instruction in Hoidi- 
culture, })y II. L. Hutt. Othm* topics discussed were, Desert Bobinical 
Laboratory, by F. V. Coville; Cooperation and the (Jranville To}>acco 
Wilt, by F. L. Stevens; and Crop Rotation as a Facdor in Combating 
Plant Diseases, by W. A. Orton. The committee on plant- breed ing 
nomenclature ri^ported in favor of the use of the word ‘‘cion"' which 
has lately ])(*en proposed by II. Webber for plants grown from 
cuttings, bulbs, etc., the progeny all being members of the same 
individual. 

In the section on entomology a mimbei* of interesting and instructive 
papers were read, including the following: Problems of Forest Ento- 
mology, by A. I). Hopkins; Keeping Entomologi(*al Notes, by C. M. 
Weed; The Necessity of Uniform Methods of Inspection of Nuj'sery 
Stock, by A. J. Burgess; The New Jersey hhnil in the Study and 
Report upon Injurious Insects, by »J. B. Smith. The latter argued tliat 
the farmers desired practical information and did not c’are for techni<*al 
details. The entomological bulletins should be edu(*ationaI, but sliould 
not (‘ontain material r(dating to synonymy, or eviui descri})tions of new 
species. The feeding habits of insects should b(‘ described, like* wise 
the nature of injury caused by them and the reason for tin* application 
of the recommended treatment. Attention should also be calh‘d to 
the r(*lation of the treatment of agricultural methods and tin* life his- 
tory of the insects. 

The attention of the section on college work was given to two suli- 
jects: The Mission of the Land-drant Colleges, and Short (bourses. 
The first subject w^as introduced by W, O. Thompson, of Ohio, in a 
paper setting forth (1) the history of the movement bringing the land- 
grant (‘dieges into existence, and (2) the writer's interpretation of the 
first and second Morrill a(‘ts, based partly on the discussions in Con- 
gress bearing on those acts. Briefly stated, the writer's conclusions 
were that those favoring the establishment of the land-grant colleges 
were of the opinion that some other form of education than the (das- 
sical may be liberal; that it w^as the intention of these men to give a 
liberal as well as a practical education, implying that industrial educa- 
tion is liberal; that precedence was to be given always to agriculture 
and the mechanic arts, and that military instruction was intended to 
occupy a subordinate position. 

A round-table discussion of short courses was participated in by 
nearly a dozen speakers, who presented the various conceptions of the 
scope and function of the short course's in the agricultuml college. 
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EIGHTH ANHtTAL MEETING. 

Tlio oi^lith annual inuotin^of tlie American Association of Farmers’ 
Institute Work(‘i*s was h(‘ld in tin* Parliament Buildings, Toronto, Can- 
ada, dune 11K)3. Seventeen of the States of the Union and four 

of tlu' Provinces of the Dominion of Canada wert' representt'd by their 
institute olKcials. 

Th(*. association was wel(‘omed to Canadti by the lion. G. AV. Ross, 
premicu’ of Ontario, who spoke of the remarkalde progress Avhieh 
anri(*ultur(‘ had made in recent years, both in the Unit(‘d States and 
in th(' Dominion of Canada, aiul of the friendly competition that exists 
Ixdween tln^, two (*ountries. 

Tin* pr(\sident, W. C. Latta, in his annual address, reviewcnl the 
scope and growing importance of the farmers' institute Avork, d(\aling 
particularly with the means of making it more effective^ for good. 
Ref(‘rring to the training of the institute Avorker, he said that this 
should be special and ^‘should include a boyhood sj>ent on the farm, 
a common and high S(‘.hool edu(*ation, a thorough tc'chnical training at 
an agri(mltural college, and, after gmduation, several years of experi- 
ence in some line of practical agriculture." The (puilitications of the 
workers and the organization of farmers’ institutes Avere discussed at 
length. 

The programme included the following papers, most of which Avere 
quite freely discussed: Training for Institute AAT)rk; Prime Qualifica- 
tions; Should the Worker have Special Training? How may it be 
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Secured? Franklin Dye, Trenton, N. J. Organization for Institute 
Work-' Should it be a Permanent Organization or should we work 
through other Fanners’ Organizations? L. R. Taft, Agricultural Col- 
lege, Michigan. Accessories in Institute W ork— Demonstrations, Judg- 
ing Contests, Field Experiments, F. II. Rankin, Urbana, 111. How 
far is it Practic‘able to Conduct a Season’s Campaign in some Agricul- 
tural Interests What Interests may be Appropriately and Success- 
fully Advanced, such as Roads, Homes, Reforesting, Agriculture in 
High Schools, or Agricultural Education ? F. E. Dawley, I\yetteville, 
N. Y. How to Advertise Institute Meetings, Geo. McKerrow, Madi- 
son, Wis. The Evening Session — How to make it Interesting and 
Instructive: (a) The Romance of Agriculture, C. C. James, Toronto, 
(’anada; and (b) Local Help, Wesley Webb, Dover, Del. Some Essen- 
tials to the Permanency of Farmers’ Institutes, E. R. Voorhees, Now 
Brunswick, N. J. How the Farmers’ Institutes and the Agricultural 
Colleges may be mutually helped. Dr. James Mills, Guelph, Canada. 
How the National Department of Agriculture may through its Insti- 
tute Office assist the State Institute Meetings, John Hamilton, W^ash- 
ington, D. C. Women’s Institutes, Miss Laura Rose, Guelph, Canada, 
and Mi>.s Agnes Smith, Hamilton, (’anada. How th<^ Institutes cxin 
Bring the Most Good to Our Girls, Miss Blanche Maddock, Guelph, 
Canada. How to Enlist the Interest of Our Boys in Agriculture, 
Hon. John Dryden, Toronto, Canada. 

There was a discussion of problems and methods in institub^ work, 
participated in by delegates selected from different sect ions of the coun- 
try; and the institute work from the standpoint of the worker was dis- 
cussed by I). C. Anderson, Andrew Elliott, and Henry Glendinning, 
of Onbirio. 

The reports of the directors giving account of the institute work in 
the several States all indicated that progress had been made during the 
year, and that Hpj)reciation of the work is becoming more general as 
the public becxmies better acquainted with what is being done for the 
benefit of agriculture through this method of instruction and with 
what is possible to be accomplished. 

Expressions with regard to the quality of the work required showed 
that the people were not satisfied with anything but the best. The 
problem now confronting the institute directors is that of se<;uring a 
sufficient number of capable instructors to meet this need. Two of the 
State directors reported that they were about to introduce into their 
system a normal school plan for training lecturers, the instructors in 
these schools to be selected from the forc;es of the agricultural college 
and expeiiment station and the school to continue from one or two or 
three weeks, as the necessities in each CBse seem to justify. 

On Thursday the members of the association and their friends were 
given a complimentary trip to the Ontario Agricultural College, at 
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Guelph, where luncheon wa« served and visitors were escorted over 
the grounds and through the buildings by the members of the faculty. 
Tlie president, Dr. James Mills, explained to the association the work 
and purpose of the college. 

At a business meeting on Wednesday several amendments to the 
constitution, proposed at the last annual meeting, were considered and 
adopted. Among them was one providing for representation of this 
Department in the association by two delegates, one from the* Dc^)art- 
ment at large and one from the Office of Experiment Stations. Reso- 
lutions were passed expressing appreciation of the interest manifested 
by the Department and the Office in tlie institute work and in the 
meetings of the association, and approving the sb'p which has been 
taken in establishing an agency in the Department for its promotion 
and aid. 

St. Louis was selected a.s the place of the next meeting, the date 
being left foi- the executive committee to fix. 
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GENERAL OUTLOOK. 

Tlie })usiness of the Office of Experiment Stiitions has continued to 
^row during the psist year, and several new features have been 
especially d('veIoj)ed. The work in relation to the farmers’ institutes 
has ))een ]nit on a permanent ])asis, and systematic (diorts are now 
being made to bring the Departnumt into close ndations with the State 
organizations tlirough w hich the institutes are managed. Attcmdaiu'e 
at the instil ules now aggn^gates about 1,000, 000 persons. It is belic'vcHi 
that they may ])e made a very etfective means for tlu' more' lliorough 
dissemination ol tlie information gathered by tliis Department and llie 
experiment stations. There has been increased inU'nvst in the work 
of the Office relating to agricultural education. During the j)ast vear 
special emphasis has })een plai'cd on encouraging th(‘ (‘stablishnu'nt of 
secondary and elemenbiry courses in agriculture. The agricultural 
experiment stations in Hawaii and Porto Kico have made* good prog- 
ress in the institution of systematic* investigatic^ns, and gratifying 
recognition of the value of the' work of these stations has been made 
by the insular governments, as indicated ])y libc‘ral appropriations for 
their equipment and the extension of their work. Jn Alaska a begin- 
ning has }>een made of investigations in the* Chopper River Vallc^y, 
wdicu’c then' is a large region suited to agric‘ultuiv, and it is lioped that 
mearis nmy be provided for the c'sbiblishment of a j)ermanent station 
in this region. In the irrigation investigations g neater attend ion has 
been given to studies of the duty of water in diti'erent regions and for 
various cnops, with a view^ of determining how the watc'r supply of 
the irrigated region may bc' most e(‘onomi(*ally and c'fficiently used. 
Attention has also been given to the legal and e(*onomic problcnns 
involved in the use of interstate streams for irrigation. Spec'ial (‘fforts 
are being made to enlarge the work of the Offic'c in the invc'stigation 
of pro])lems relating to farm mac'hinery and the use' of different 
kinds of power for agricultural purposes. It is belic'ved that, the 
investigations in this line might be extended with great advantage to 
the agriculture of the country. Their results would also aid the 
agric'ultural colleges to put on an efficient basis the courses in farm 
mechanics, for wdiich there is now^ a great demand and which some of 
these institutions are already establishing. A new^ feature of the 
nutrition investigations has been a large cooperative investigation in 
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the (jovernmiuit Hospital for the Insane in the District of Colum])ia, 
which has resulted in showinj^ that, while the diet given the patients 
and employees in that institution was ample as regards its nutritive 
value, greater variety miglit be afforded, and at the same time much 
waste might be avoided, by stricter supervision of the food supply as 
related to its nutritive value. Important investigations on the diges- 
tibility of cereals, fruits, and meat were completed, and reports on a 
targ(i s(U‘ies of metabolism experiments with the res})iration calorime- 
ter were prepared for publication. In ( ooperation with the Assoi'ia- 
tion of American Agri(‘iiltural Colleges and Exp(‘riment Stations, the 
Office has undertakim a large amount of work in connection with an 
exhibit of the progri^ss of agricultural education and research at the 
St. Louis Exposition. 

LINES OF work:. 

The work of the Office of Exp('riment Stations during the past 
y(‘ar, as heretofore, has included the supervision of the expenditures 
of the stations; conferences and correspondence with station offi(*ers 
regarding tlu' management, e(|uipment, and work of the stations; the 
collection and dissemination of information n^garding the progress of 
agricultural edu(*ation and research throughout the world by means 
of technical and popular bulletins; the management of the agricul- 
tural ex})ei'i merit stations in Alaska, Hawaii, and Porto Rico; special 
inv(‘stigation.N on the nutrition of man and on irrigation, conducted 
largely in coojHU’ation with experiment stations, educational institu- 
tions, and oth(‘r agcnci(‘s in different States and Territorie.s. A new 
featuiH' of tlu‘ work of the Office has }>een the systematic promotion 
of the interests of the farmers" institutes throughout the United 
States. 

INCOME. 

The income of the Office during the past fiscal year, derived 
wholly from appropriations by Congre.ss, was as follows: 


For the ji'eiH'ral busiiiess of the Olfiee |o7, (KX) 

For the Alaska Fx^K'nineiit Stations 15, (KK) 

For the Hawaii Exia^riiiient Stiition 12, (XX) 

For the Porto Kieo FLxptM'irnent Station 12,000 

For nntrition investipitions 20, 0(X) 

For irrigation investigations 05, (XX) 

Total 1(U,(XX) 


PUBLICATIONS. 

During the year the Office published *44 documents, aggregating 
4,112 pages, a substantial increase over the output of the previous 
year. The publications issued include 18 numbers of the Experiment 
Station Record, 14 technical bulletins, 2 bulletins of the Porto Rico 
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Experiment Station (English and Spanish editions), 2 reports, 4 
Farmers’ Bulletins (including 2 numbers of the subseries Experiment 
Station Work), 3 circulars, and 4 articles for the Yearbook of the 
Department. Two other numl>ers of the Experiment Station Record 
and 7 bulletins, containing 1,027 pages, were prepared and submitted 
for pui)lication during the year. The policy of reprinting separates 
of individual articles contained in larger reports has been (‘ontinued 
with the same satisfactory results as heretofore. Eighty-one such 
separates, aggregating 2,074 pages, have been reprinted in editions 
of varying size to meet the actual demand for the articles. Several 
documents formerly printed separately by (’ongress were combined 
in the Annual Report of the Office of Exjx'riment Stations, as was 
done last year. 

Krperhn^int lievoni^ VoL XTV^ pp. 1^67 . — This contains 

abstracts of 377 bulletins and 52 reports of the experiment stations in 
the United States, 176 publications of the Department of Agriculture, 
and numerous reports of foreign i investigations. The total num}>er of 
abstracts is 4,620, classified as follows: Chemistry, 230; botany, 177; 
fermentation and bacteriology, 40; zoology, 51; meteorology and cli- 
matology, 102; air, water, and soils, 1S3; fertilizers, 184; field (*rops, 
344; horticulture, 463; forestry, 190; seeds and weirds, 73; diseases of 
plants, 371; entomology, 371; foods and nutrition, 257; animal produc- 
tion, 344; dairy farming and dairying, 208; vetmlnary sci('n(‘c and prac- 
tice, 670; technology, 27; agricultural engineering, 158; statistics and 
miscellaneous, 159. 

I'his volunu‘ contains condensed accounts of the convention of the 
Association of Official Agricultural Chemists, 1902; In bu* national Con- 
ference on riant Br(‘eding and Hybridization, convention of the Asso- 
ciation of American Agricultural (^ollegcs and Experiment Stations, 
and the meeting of the American Association for the Ad\vancement of 
Science as regards agricultural science; a description of the new build- 
ings at the New Hampshire and Missouri agricultural colleges, and an 
article on Values in Science, by W. H. Jordan. The following topics 
are discussed in the editorials: Increased funds for station maintenance; 
eduen-tion of the American farmer; Royal Society’s catalogue of scien- 
tific papers; fiftieth anniversary of the first State exi)crjment station; 
Prof. A. Petermann, founder of the experiment station system of Bel- 
gium; Jacob Richards Dodge, agricultural statistician; Virchow’s serv- 
ice to agriculture, progress in plant breeding; Dr. Robert C. Kedzie, 
a pioneer in agricultural science; new yearbook of the Russian experi- 
ment stations; overworking among experiment station men; need of 
extending the scope of station operations; some factors in research 
work; P. P. Deherain, deceased; agricultural experimentation in the 
Philippine Islands; the agricultural appropriation act, 1903-4; the De- 
partment publications; the soil survey in 1903; school garden at the 
Department of Agriculture; need of experiments with horses; an index 
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catalogue for agricultural libraries; an index of scientific periodicals; 
memoir of the National Institute of Agriculture at Paris; progress of 
secondary education in agriculture; the exhibit of the land-grant c*ol- 
leges and agi’icultural experiment stations at St. Louis, and conclusion 

of Voi. xrv. 

The largest undertaking connected with the Record has been the com- 
pletion of the general index to the first twelve volumes. This work, 
which has been in progress for some two years, has proved far more 
time-consuming and lal>orious than could be anticipated. It covers 
the two parts of Experiment Station Bulletin No. 2, which contain the 
abstracts of the reports of the experiment stations for 1888, the first 
year after their organization under the Hatch Act, as well as Volumes 
I to XII of the Experiment Shition Record. It therefore begins with 
the work of the experiment stations under the Hah*h Act and covers 
the period down to the close of the century (the year 1900). The 
indexes to this work are contained in fourtetm different volumes, many 
of them large and cumbersome to handle. In (‘ombining these indexes 
the (ui tries have been systematized and extended, and every effort has 
been made to make the references conijdete under appropriate head- 
ings and easily found ]>y means of cross references. In its complet'd 
form the index contains about 125,000 entries, and i^ undoubtedly the 
most extensive index to the literature of agricultural experimentation 
which has ever Inecn issued. 

Mlm*ena7ieo(f^s technical p^Mwations , — These included a Digest of 
Recent Experiments on Horse Feeding; l^rogress in Secondary Edu- 
cation in Agricultur(‘; Some Pmctical Results of Experiment Station 
Work; Proceedings of the Fifteenth Annual Convention of the Asso- 
ciation of American Agricultural C^^olleges and Experiment Stations; 
Proceedings of the Seventh Annual Meeting of the American Asso- 
ciation of E^rmers' Instituh* Workers; Organization Lists of the 
Agricultural (\)lleges and E^xperiment Stations in tht‘ United States; 
Statisti<*s of the Land-grant (\>lleges and Agricultural ELxperiment 
Stations in the United States; and publications on nutrition and 
irrigation, noted on pages 68 and 76, respectively. 

Farnurs' hullctln ^, — These included articles on Silos and Silage, 
Principles of Horse Feeding, and two numbers of EiXperiment Station 
Work. 

(Jard indi^v, — C/opy for 1,700 cards of the index of experiment sta- 
tion literature was prepared during the past year, and the number of 
index cards distributed reached 23,000. 

AGBIOtXLTIIBAXi EXPERIMENT STATIONS IN ALASKA, HAWAII, 

AND PORTO RICO. 

Agricultural experiment stations were regularly maintained during 
the past year, as heretofore, at Sitka and Kcnai, and a new station was 
established at Copper Center, Alaska, The Hawaii Eixperiment Sta- 
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tion, located at Honolulu, developed its work along a number of use- 
ful lines. The Porto liico Station, the headquarters of which were 
removed to Mayaguez, has been more fully organized, and its work 
has been (\stablished on a permanent basis. For accounts of the work 
of these stations see pages 81, 103, and 174. 

NUTRITION INVESTIGATIONS. 

During the tiscal year ended June 30, 1003, the iiupiiry regarding 
the food and nutrition of man, conducted under the auspices of this 
Office, has been continued along the same general lines as hitherto. 
This work, as heretofore, has been in charge of Prof. W. O. Atwater. 
There was no increase in the appropriation grant('d }>y Congress 
($20,000), and it has been impracticable to extend the work in some 
directions, as was desired; but for the amount expcmded large results 
have been obtained. 

As in fornnu* years, a considerable portion of the amount appro- 
priated has been divided among various educational, scientitic, and 
similar institutions throughout the United States, the sum allotted 
serving more as an encouragement to research than as actual compen- 
sation for the work done. These cooperating institutions have thus 
been made centers of scientitic research in this particular line of inves- 
tigation and have in most cases contributed largely in laboratori(‘s, 
apparatus, libraries, the counsel and assistance of experts, and similar 
gratuitous service. By this method of cooperation the amount appro- 
priated has been expended more economically and yielded larger 
returns, a greater variety of questions has been studit^l under diflerent 
local conditions, a more widespread interest in the investigations Inis 
})een arousi'd, a corps of skilled investigators throughout the country 
has beem trained for the carrying out of such inquiry, and the results 
obtained have been made more extensively available. 

The nutrition investigations are devoted mainl}^ to the study of the 
physiological, hygienic, and economic branches of the subject. The 
chemical work is confined chiefly to determinations of the composition 
of diflerent food materials and excretory products involved in the 
experimental inquiries, and is only preliminary to the study of the 
physiological branch of the subject, the principal object of the inquiry 
being to discover the fundamental laws of nutrition and their (‘conomic 
and sociological application to the food of man. 

To this end four general classes of investigations have been carried 
out: (1) Dietary studies; (2) digestion experiments; (3) cooking experi- 
ments, and (4) metabolism experiments. 

The dietary studies have been made in several widely different 
localities and have included the study of the diet of people varying in 
occupation, age, sex, and circumstances. Their purpose has been to 
procure data in regard to the kinds, amounts, and costs of food 
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materials under different conditions, to gi\ e opportunity for compari- 
son with the data obtained by investigators in other countries, and to 
assist in establishing a general dietary standard. 

The digestion experiments have also been carried on in different 
parts of the United States under varying conditions. These experi- 
ments have been made in order to obtain data with reference to the 
digestibility of various classes of food materials, the amount of the 
material consumed which is made available to the body, and the estab- 
lishment of standards. Meats, legumes, cereals, fruits, and nuts have 
been the especial subjects of experiments the past year. The digestion 
experiments with meat have included the study of the inffuence of 
cooking, as well as of age and breed of animal, etc., upon the digesti- 
bility. The digestion experiments with cereals have included the 
study of the effect of diff(*rent methods of the milling of flour upon 
the digestibility of bread made from it 

Th(‘. cooking experiments have been made only with meat, and have 
included the study of the effects of cooking upon the flavor, palatability, 
and digestil)ility of the meat, beef being usually used for the purpose. 

Th(‘ uK'tal)olism (‘xperiments have been of two general sorts: (1) 
Those in which the income and outgo of nitrogen were studied, and (2) 
those which took account of the income and outgo of nitrogen, car- 
bon, and energy. The former have })een made in connection with all 
the digestion experiments. The latter have been made only at Middle- 
town, C/onn., as they ne(‘essitate the use of the respiration ealorimeter. 

In connection with all Investigations some anal^Tical work, both 
physical and ch('mical, was, of course, necessary for the successful 
carrying out of tin*, experiments. The development of apparatus and 
methods has received much attention the past .year, especially at Mid- 
dleh)wn. A large amount of editorial woi*k, including calculations 
and the verification of dahi, has also been required at both Wa.shing- 
ton and Middletown to prepare the results of the investigations for 
publication in both techni(‘al and popular form. 

rm : work at different ptjvces. 

The Washington office, in addition to editorial work, has had 
general supiirvision of the plans and expenditures of the nutrition 
investigations during the past year. The results of such inquiry in 
this countiy and in Europe, not generally available, and bibliographical 
data, have been collected, and the current literature on the subject of 
nutrition has been reviewed and abstracts made, partly for use in the 
Experiment Stotion Record and pailly for such other purposes in con- 
nection with the general inquiry as seemed desimble. 

In cooperation with the Department of the Interior, some very 
interesting dietary studies have been carried on in the Government 
B. Roc. 148, 68-2—— ~6 
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Hospital for tlu* Insane, Wasliiii^’ton, I). C. These invest i^i^ations 
were inaugurated at the desire' of the late Dr. A. U. Uiehurdson, super- 
intendent of the (h)verninent liospital, as a part of liis ^vneral plan for 
maintaining a hi^di standard for tin' eonditions inuh'r which the 
patients and employees liA’ed in this ^r(*at institution. By reason of 
his intclli^nuit appreciation of tlie reepurements of siicli work satisfac- 
tory arrangements w('re made for ils ])ros('eution. The studies were 
under the diria-t ehar^**!' of JL A. Ih'att, wlio had pre\ iously assisted 
in such investi^nitions at tlu' Palmira Keformatoiy, Klniira, N. Y., and 
elsewhere in connection ^vith similar studies made undm’ Professor 
Atwater’s direction. 

Twenty-seven diidary studitss wm-c' ina(l<' in ail, with about 
nude pati(‘nts and 125 ('inployt'i's. TIkj results of thes(‘ studi('.s hav(‘ 
been edited and an' ni'arly iH'ady for ])uhlication. Invi'sti^ation has 
shown that in ^’(‘iK'ral the food of the (lovc'rnment hos])ital is w hole- 
some in rjuality and ad('(piale in amount. Jn many easf's it was found 
that the wasp' was excessive. Steps were imnn'diately taken to clu'ck 
the w'aste, and as a result the cost of the food for tlu' year was eon- 
siderably lowen'd wdthoiit atleetin^r in ai^y w ay th(' (jualit\ or amount. 
A consideration of tlio d('tails of the studii's suj^’^'ests mniu'rous ways 
in which the results can bo further ap})li('d. 

The work at Middletown, Conn., under Prof. W. O. Atwater, chief 
of the nutrition investi^'ations, has ineludi'd tlu' planning and dii'oc't 
supervision of tlu' cooperativf' investi^mtions throughout the country; 
improvements in apparatus and im'thods; the earryinjr out of s[)ecial 
inquiries with th(‘ bomb and n'spiration caloriinetc'rs: such analvti(‘al 
work as was necessary in (‘oimeetion w ith tin* invc'sti^rations; eilib)rial 
work in preparing tlu' n'.'.ults of the in({uii'i(‘s for j>ublicatiori; I he 
compilation of results of invest i^uit ion in this and otliei‘ (‘ountries on 
the food and nutrition of man; <*orre^ponden(*e and ^’('Tn'ral {ulminis- 
trativo work. 

The work with the r<‘spiration calorimeter, which i.s under the more 
immediate supervision of Prof. F. (i. Benedict, has Ix'en largely 
devoted to the modilieation and im])r(>vement of tin' apparatus, with 
such experimental work as was re(jiured to test its aeeuruey. In its 
modified form, the ventilation air current is in a ‘h‘los(*<i circuit,” 
that is, the same air is used over and over a^ain. Th(' water and 
(Carbon dioxid imparted to the air by the subject are constantly 
]ijemoved by ])assing the current through sulphuric acid and through 
4 »oda lime; oxygen is then added to replace that used by the man 
under experiment. This arrangement permits the mon' aci'urate 
(determination of carbon dioxid and water and, a, still more iitiportant 
feature, the direct determination of oxygen, whi<‘.h has Ixum made 
possible by the changes in the apparatus made under a grant frenu Xlie 
Carnegie Institution. 
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Tho nutrition investi^ationn at the University of California, con- 
ducted by Prof. M. E. Jaffa and his associates, were a continuation 
and completion of tlui work begun in 1901-2, which lias comprised 30 
digestion experiments, including the income and outgo of nitrogen, 
with sul)jects whose food consisted of fruits and nuts only or largely, 
as well as seven dietary studies with fruitarians, and a number of 
analyses of samples of food materials and exendory products. 

Professor Jaffa has also written a comphdx' report of the two years’ 
work, at the same time*, compiling and collating mu(‘h useful material 
on the nutritive value of fruits and nuts to round out his report and 
make it more complete. Phe. result forms a publication of much 
interest, parti(‘idarly in view of the facd that hitherto comparatively 
litthj attention has Ix'.en paid to this subject, which is of especial 
importance* to the peoide of (California, fruits and nuts forming so 
large' a })art of the', agricultural pioducts of the State. 

The nutrition i investigations at the University e)f (ieeirgia, under the 
direction of President 11. i\ White, ineduded thenstudy of the dietaries 
of typical families of white peaiple of limite'd me'aiis in the mountain 
districts eif the State, and one' dieTary study e)f a ne'gro laborer's famil}^. 
In all It) dietary studies were made and 5.^) analyses of food mate- 
rials and wastes. The' n'sults obtaiiu'd show a very simple diet. The 
article's of food are few and the. na'thods of pieparation primitive. 

Prof. II. S. (rrindh'v has continued his valuable work wdth nmats 
at the University of Illinois th(' past year. This included the carry- 
ing out of 2<) dige'stion and nitrogen metabolism experiments with 
men, in which meat (beef) formed the chief part of the diet; (>5 
artiticial digestion (experiments with different kinds of meat to deter- 
mine the influence of cooking upon the digestibility ; 47 cooking 
exjieriinents with meats to determine tin' lossi's in cooking and its 
inlluence uiion liavor, palatability, digestibility, etc. In addition to 
his experimental work, Prof(*ssor (Irindley has iirejiared a bulletin on 
the cooking of meats, which givi's the results of his investigations in 
this direction. 

The chief studies undertaki'ii at the University of Maine, under the 
direction of Prof, (k 1). Woods, were those carried out in logging 
camps, wdth men doing large amounts of muscular work undei“ severe 
conditions of cold and exposure. Six digestion experiments of six 
days each with wood choppers w^ere made Avith the analysis of the 
food materials and excretory products. Tavo dietary studies were 
also conducted with crew^s in logging camps, analyses being made of 
the fo(Kls used. The dietaiy studies showed that the lumbermen w^ho 
performed very large amounts of work ate correspondingly large 
amounts, the diet being high in both protein and erierg^v. 

At the University of Minnesota, Prof. Harry Snyder has continued 
his investigations regarding the nutriti\ve value of flour milled in dif- 
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fcroiit way*s wlioii made into ))read. Tlie inquiry ha.s been especially 
satisfactory this year, as the experimental mill of laboratory size, 
purchased last year, has made it ])ossible to st'cure uniform grades of 
flour for use in the investigations. 

Prof. C. K. Wait, at the University of Tennessee, Knoxville, has 
continued Ids investigations along the same liiuis as heretofore, two 
kinds of work Ixung undertaken, naimdy, dietary studies with white 
people of limited lueans in tlu^ mountain districts, and digestion 
experiments for tlie purpose of studying th(‘ dig(‘.stibility of legumes. 
In connection with the latter, (he income and outgo of nitrogen has 
})een dehuaidiuHl. Tlie diedary sludies have been carried out under 
unfavorable conditions, but the r(‘sults are of (*si[)ecial interest. 

F<K)I) AND NUTRITION ITJHUK NATIONS. 

The food and nutrition })ul>li<‘ations the [)ast 3 U‘ar hava^ included six 
technical ]>ulletins, an article for the Yearbook of lOU^, and an artichi 
pn'pared for the r(‘])ort of this Office for the same }'ear. The subjects 
treated in these publications are as follows: 

Dietarv Studies in New York (^itv in 1890 and 181U; Expiu’iments 
on the Eftect of Muscular Work upon the Digestibility of Food and 
Metabolism of Nitrogen; Experiments on the Metabolism of Nitrogem, 
Sulphur, and Jffiosphorus in tlie iruman Organism; Sludies on the 
Digestibility and Nutritive Value of Bread at the Univ (u-sity of IMiiu 
nesota in liM)0--1902; Dietary Studi(‘s in Boston and S})i-ingtield, Mass., 
Philadelphia, Pa., and Chicago, 111.; Further Invn'stigations among 
Fruitarians at the California Agricultural Ex])(‘riment Station; 
Dietary Studies of (Iroups, (‘specially in Jhiblic Institutions; the Cost 
of Food as K(dated to its Nutritive' Value. 

IKRIGATION INVESTIGATIONS. 

The irrigation investigations of this Office', luive*. been carrie'd on dur- 
ing the past 3 ^ear under the general diivction of i*rof. El wood Mead, 
who, in addition to the general eiversight eif the weirk, s^Huit two months 
in Italy making a speedal study into the irrigation laws and jiractie^e 
of that country. A field eiffice is maintained at Cheyenne, Wyo., for 
theKocky Menintain States, and erne for California at Berkeley. Dur- 
ing the year C. T* Johnston, Rvssistant chief of these investigations, 
resigned to accept the position of State engineer of Wyoming, and 
C. E. Tait was placed in charge of the Cheyenne office. Prof. S. Fortier 
has charge of the Berkeley office. 

The only changes in the work from that of previous years were along 
the lines of greater thoroughness and more advanced investigations in 
the determination of the duty of water and in studies of the best means 
of distributing and applying it. It is believed that the investigations 
carried on during the year were in a field of urgent practical necessity 
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to th(‘ devolopmoiit of tho agriculture of the arid and semiarid portions 
of this country, and were indispensable to the securing of the best use 
of land and wat(‘r. Th(‘ work in drainage was greatly extended during 
the^^ear, and is destiiu'd to have great practical usefulness in reclaiming 
land now unproductive and in promoting the success of farming in 
many of the leading agricultural Sbites. 

Th(‘ investigations authorized by Congress, of the use of various 
forms of power in farm work, which were assigned tx) this Office, deal 
with the feature of American agriculture which has given us our 
supremacy in tin* markets of th(‘ world. Other countries where this 
phase of agricultural engineering has not one-tenth the importance it 
has with us an^ (‘arrying on compreheirsive investigations in the care 
and use of farm machinery, and we can not wisely longer negle<*t them. 

INVKSTKJATIOKS IN THE AlUD UE(}n)N. 

The distribution of the field work in the various arid States has been 
governed by those filatures of irrigation practice most needing to be 
improved and tlie places where' thvy could ]>e most efl*e(‘tively studied, 
the latter b(‘ing influerux'd in part ]>y natin*al conditions and in t>art by 
our cooperative arrangements made with the State experiment stations 
and the State engineers' offices. The following are tin' h'ading lines 
of wn)rk carried on in tin' different arid States: 

(1) Experinn'uts to lessen the loss and damage from seepage. 

(j?) JmproAX'inent of nn'thods of distributing and apj)lying water, so 
that tin' ([uantity now’ used on one acre w ill suffitx' for two. 

(3) (lathering mon' accurate information about cost and feasibility 
of i)umping wat(‘r for irrigation. 

(4) Jmj)roving nn'thods of measuring waiter, and tin' organization of 
farnn'i's for its more just and systc'inatic division among them. 

(5) Surveys and invt'stigations of districts needing drainage and 
giving advic(' to distri(‘ts and communities regarding the legal and 
engineering probh'ius of drainage. 

(0) Studies of the legal and social questions connected with the 
diversion and use of streams in irrigation. 

The need of tlie exercise of economy and skill by iin igators in the 
use of the westc'rn water supply is becoming more and more manifest. 
The great extension of irrigation of citrus fruit in soutlu'rn (\ilifornia 
has so increased the demand for water that the surface and under- 
ground supplies now available will meet present needs only through 
the employment of the best methods. As these orcliards grow older 
more water will be needed and their growth and mainh'nauce require 
that waste and loss of water be stopped as far as po8si))le. Methods 
can not bo perfected by the unaided individual irrigator. The ques- 
tions involved are so complex as to require careful study by capable 
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and experionc(‘d mon and a lar^^-o expoiidiiiiro of time and inonoj. It 
is not simply a ([uestion of finding out suiia])lo inethods, but of work- 
ing out the best detail and practice of those methods. It is oru^ thing, 
for example, to d<dermine that the check system of irrigation is the 
best for a particulai* locality, ])ut it is (piite another to determine the 
details of the checks, boxes, and laterals in order that th(» water applied 
to thousands of acres of land shall reach its surface with the least 
loss and waste fi’om sec'page and evaporation. The studies re<|uired 
involve not sim])ly the various methods, but the comparative cost and 
effi(‘J(mcw of different patterns and dill'ei*ent materials us(h 1 in pipes, 
flum(\s, boxes, and other contrivances which inust be used in carrying 
out these plans. 

Closely associated with effi(‘iency in applying water is eflicicmcy in 
operating ditclu's. We are learning that (‘(u*tain soils are not suih'd to 
the (‘arrying of water in earthen (‘hannels. The crossing of unlined 
canals over gravel ])eds or soils impregnated with gypsum is too waste- 
ful of waler, and is also too great a menace to the fei'tility of the lands 
affected ])y the esca])ing water, to be continued. The (‘onstriiction of 
irrigation canals Avill therefore soon have to be sui)ph'mented by other 
improvcmients in irrigation; either the lands l)elow" canals which h'ak 
will have to be draiiu'd or such canals will have to be lined to j)ri‘vent 
excessive leakage. We ar(‘ aiding communities in ov(‘rcoming the 
injuries already wrought and in taking ste])s to preverit them in the 
future, by measuring the water which es(‘.apes by st^epage, detei'inining 
the places of (‘xcessive loss, and ke(‘ping na^ords of the j’ise of wahir 
in the soil. Supplied with thcM^ fa(*ts, irrigators will l^e able to deter- 
mine the location and sizes of drains iKH'dcd to j)rev(mt th(' swamping 
of large areas. So urgent is the demand for the information gatliered 
this year that we are issuing circiilais giving the report of the ^mst 
season's iiKMisurements in adv^ance of th<i r<‘gular re}X)T*ts. 

The conditions in the Yakima Valley, Washington, serve (o illus- 
trate the possible benelits to come from the i)erfe(‘tion of systems of 
distribution. The report of Professor Waller, who has charge of our 
investigations in that State, shows that if a duty of 110 acres for each 
cu]»ic foot of wat(‘r per second can be secured the water of tlie Y^akima 
River will serve to irrigate ;100,()00 acres of land, but if the low duty 
now prevailing under a numbei* of canals is continued, not one-third 
of that area can ])c irrigated. 

Cooperative arrangements for the conduct of these investigations 
have l)een made with the State engineers’ offices and the State experi- 
ment stations in the following arid States and Territories: (California, 
Oregon, Washington, Idaho, Montana, Nevada, Utah, Wyoming, and 
New Mexico; and in the following s<»miarid States: South Dakota, 
Nebraska, Kansas, and Texas. 
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The larjyost ex].X5ndituro in any Stsito jh bein^ made in California, 
the work bein^ (*arried on under the direction of Prof. 8. Fortier, 
until recently thc^ director of the State experiment station of Montana. 
Associated with Professor Fortier in this work are Prof. J. N. LeConte, 
A. P. Stover, and J. F. lloadhouse, of the University of California. 
The tield inv(^sti^ations in pumping* are under the direction of A. J. 
Turner. 

In Oregon the tield investigations are being carried on hy Prof. 
J. With> combe, diredor of the Oregon Experiment Station. 

In Washington, Prof. (). L. Waller, irrigation engineer of the State 
Agricultural (’olleg(\ at Pullman, has (‘harge of the tield work, and 
was assist(‘d in 11K)8 S. O. Jaynes. Professor Waller measured 
the water diverted from the Yakima River in order to determine the 
general duty obtaiTied, tin' amount needed to satisfy the rights already 
ac(juired, and the amount available for future extension of irrigation 
along this stream. It is an important work and justifies a larger 
expenditure of funds than this Office has been able to provide. The 
lack of funds, lK)W(‘\er, was largely ovenaane by the energy and 
e(‘onomy whi<‘h distinguished the management of Professor Waller 
and his assistant. 

The Nvork in Idaho was und(‘r the direction of A. E. Wright, one 
of the assistants of this Office*, who worked in cooperation with the 
State (*ngiri(H‘r's ofii<*(» in a study of seepage losses in the valleys of 
the Raft and Lost rivers. 

In Montana the work vas carried on under a cooperative agreement 
with th(‘ State* (*xperiment station, Prof. J. S. Baker of the station 
having personal charge. It included studies of the duty of water 
along a nurnlx'r of streams and the beginning of an investigation to 
determine the l)(‘netits of v inter irrigation and the best means of 
utilizing small (juantities of water in some of the districts where 
agriculture <‘an be successfully carried on most of the time by rainfall 
alone. 

Til Utah the tield work was carried on in cooperation wdth the State 
engiiuH'Fs oflice by E. R. Morgan. It included the installation of 
flumes and weirs for the measurement of water on Weber Itiver, pre- 
paratory to a determination of the duty of water from that stream. 
A cooperativ<e agreement has been entered into with the State experi- 
ment station for a study of the most economical methods of distributing 
and using water and for the inauguration of some experiments in 
drainage for the relief of overflowed lands and the removal of alkali. 

The irrigation investigations in Wyoming were carried on in part 
by the regular force of the Cheyenne office and in part through a coop- 
erative agreement with the State experiment station, Prof. B. P. 
Fleming of the station being in charge. 
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INVESTIGATIONS IN THE SEMIARII) IH8TRICT8. 

Between the eastern part of Texas, Oklahoma, Kansas, Nebraska, 
and the Dakotas, and the distinctively arid country which lies at the 
western border of these States, there is a broad strip of country whic*h 
extends from the northern boundary of the United States almost to 
the Gulf of Mexico. In this lielt there is plenty of rain in many 
seasons to produce crops, but in others agriculture without irrigation 
is a failure. In all years the period in which irrigation is necessary is 
of bi’ief duration only. In these sections farmers are (‘onfronted by 
two problems: How to make the limited water supply of that region 
available, and how to utilize it to the ]>est advantage. Owing io the 
absence of large rivers and the intermittent character of the streams, 
farmers must depend upon two sources for their water supply- on 
what they can pump out of the subsoil of their farms and what they 
can store ill small reservoirs. In this region there have lieen recur- 
ring periods of wet and dry years, which hav(' jieopled and depopulated 
certain sections three or four times. Kainy years attract farnnu’s and 
dry years drive them away. A sjiecial system of agriculture must be 
worked out for this ])art of the country, in whiidi the total holdings of 
land will be comparativ^ely large, but where (‘a(‘h settler will be forti 
fled by having from 10 to 20 acres of ground wiiich In^ can in igate 
and wdii(‘h will assure him every year, whether it lie a wet or a dry 
one, an ample supply of vegetables from his garden, a f(wv fiaiit tr(M‘s, 
and enough alfalfa and forage to support his mildi cows and otlu'r live 
stock. 

This Office has received iiumm’ous petitions from individuals and 
associations of fariiKu-s to take up the study of irrigation methods 
suited to this n'gion and to outline plans for agricultural dev(do}>meut 
based thereon. We made a beginning b}" coojierating this yi^ar with 
the station established b}^ the State of Kansas at Ila3\s. This work 
was under the personal direction of J. G. IlaiH^y, a member of the 
station staff of the Kansas Experiment Station. It included the instal- 
lation of a pumping plant, the measurement of water used in irrigation, 
and a record of the cost and of the increased yields of crops. 

In South Dakota the investigations were carried on by A. B. Crane, 
professor of civil engineering in thi^ State Agricultural Colh'ge, and 
included a study of irrigation from artesian wells in the dames lliver 
Valley. 

The investigations in Nebraska are carried on under a cooperative 
agreement with the State experiment station and are under the per- 
sonal direction of Prof. O. V. P. Stout. They included studies of the 
duty of water under a canal system near Culbertson, which lies on the 
border line between the humid and semiarid States, and will help to 
determine the amount of water required and the best methods of its 



IBBIGATION IKVES;riaATIONS. 


73 


utilization under the peculiar climatic cx>ndition8 of this part of the 
country. Professor Stout also assisted in the interstate water-right 
studies cfirried on on the Platte River. 

INVESTKjATIONS IN THE HUMID KEUION. 

In the humid n'gion we are cooperating with the State experiment 
stations of Wisconsin, Missouri, and New Jersey in the study of the 
advanhiges of irrigation and the i)est means of applying water to crops 
in the eastern half of the United States. 

An investigation of the requirements of cranberry irrigation is 
being carricnl on in cooperation with the State experiment station of 
Wis(»onsin. under the direction of Prof. A. R. Whitson. It includes 
a study of both the irrigation and drainage re<juirements of this crop. 
Wiscofisin has ])ro s ided for the carrying out of this work, and a lease 
has lieen scaaired from the Wisconsin Cranlxu'ry (t rowers’ Association 
of about h acres (d land 10 miles southwest of (irand Rapids. In this 
the association has already j)lanted a number of different varieties of 
vines representing all those grown in the United States and Alaska, as 
\\ell as others rec(MV(*d from foreign (*ountri(^s, including Norway, 
Russia, Siberia, and Uanada. With this there an‘ 2 acres of standard 
\in('s, and the results of apjJying different (juantities of water and 
different nndhods of application will be studied. A small reservoir 
has betm constructed and measurements of s(‘(‘})ag(e and evaporation 
have alnwh’ been Ix^gun. Th<e success of the (‘i*anb('riT industry 
d(‘pends u})on the }>roper use and control of watcu-. It must be 
applied at the right time and withdrawn (piickh at the right time. 
Until the last few years there was no attempt made in growing cran- 
berries in Wisconsin to exercise control OM*r the water. If nature 
failed to cover the \ines at the right time or un<‘overed them at the 
wrong time the crop would suffer. The severe drought of lSt)5 
almost destroyed the industry in that State. With the revival of this 
industry have <iome better methods. Dams are being built to collect 
the surface water. (>anals are being couNtriudiHl to ciirry water 
pumped from the streams. I’lie developnu nt of the industry and the 
extension of the area under cultivation have brought lunv difficulties. 
More w^ater is needed, re(|uiring larger ditches. (Ireater uniformity 
in the matter of drawing off water is impiu ative to prevent the opera- 
tions of one neighbor damaging those ]>elow' him. Miich litigation 
has been caused by a lack of arrangements for coopei*ation and b}" the 
construction of inadequate works. This calls for more knowledge as 
to the principles which should govern in this work, w Inch this Office 
is endeavoring to collect and provide. In order to make this effective 
expert direction is needed. Through the lack of this, many costly 
failures have occurred. The work undertaken is being prosecuted 
along the following lines: 
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(1) Tho collection of datjx from growers us to the amount of ^vater 
used and their methods of applying it. 

(2) The determination of losses from seepage and evaporation from 
ground covered hy vin(\s as well as fivuri i*eserv^oirs. 

(8) The det(‘rmination of the ctfe(‘t of standing water at different 
temperatuies on berries and vines in various stages of development 
and under various conditions of weather. 

(4) The (letei’inination of the (*oefficient of resistance of peat dit{*hes 
used for (‘arrying water to and from the vines. 

(5) Th(' dfdermination of the most <d!'ective methods of using water 
to prevent injury from frost. 

(()) The (‘fleet upon th(‘ cranberry marsh(‘s of the drainage of adja(‘ent 
areas for farm purposes. 

The results of the [nvsent yeai-, whil(‘ not conclusive, show how 
greatly the success of this industry ^vili be promoti'd [)y an efficient 
sysb^rn of canals for getting th(‘ water onto the ground and gettifig it 
oft*. On dune I L of this y(‘ar tbe!*(‘ was dang(‘r of frost. Those who 
had proper ditches sav(‘d their cro))s. Those who were not so pro- 
vided lost them. A (‘onservative estimate of tlu^ loss in the (h*an- 
moor and Mather regioivs ])lac(\s this loss at The damage due 

to improper drains in this region, whi(‘h pr(‘vent(Hl tlu' removal of 
the water in tim(‘, was greater than that from frost, so that from 
these two items in th(‘ two districts there was a net loss this y(‘ar of 
ovei* $75d)0(), a sum which would pro])ably be ni'arly sufficiimt to con- 
struct a syst(an of canals to meet the demands of both districts. 

• The iin estigations in Missouri were (‘arriinl on undei’ a (‘oop(M*ative 
arrangeuKuit with the Missouid State Kx})erim(‘nt Station undrn- the 
direction of Prof. F. B. Mumford, aeding (ham and director. The 
results of this season are in accord with those of previous ^ ears, and 
tend to prove that irrigation will pa}^ in the cultivation of <^)r(‘liard and 
garden cro])s. 

In New Jersey lb*of. K. B. Voorhees, director of the State experi- 
ment station, continued liis (‘xperiments for this Office in the irrigation 
of garden crops and small fruits and in the best means of pnw^enting 
losses from ditches in tlu' irrigation of sandy lands. II(' also collecb'd 
the results of practical experiemee in irrigation of a larg(‘ number of 
market gardeners in tlu‘ vicinity of New York and Boston. These 
reports give the nvsults of ii-rigaticm for periods varying from oru'. to 
twenty-live years, and all those who have irrigation plants intend to 
maintain them. 

The duty of water w^as ineaBured in the rice district of Louisiana 
and Texas at live different stations, under the direction of Prof. W. B. 
Gregory, of Tulane University, and Prof. M. A. Aldrich carried on 
some studies in legal and socdal questions growing out of the diversion 
of Southern streams. Prof. Elwood Mead ^nd C. G. Elliott were 
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called upon for advice by rice growers of South Carolina, and gave 
iiome time to a study of the questions involved. 

DKAINAGE INVESTIGATIONS. 

The drainage investigations were carried on by C. G. Elliott, expert 
in chargi', who gav(' advice on a large number of important projects, 
the carrying out of whi(*h will involve an outlay of nearly one and 
one-half million dollars, lie also visited a number of lo<‘alities and 
confcrr(‘d with representatives of <*ommunities in regard to tlie engi- 
neering features of propos(Ml drainage improvements and tiie l(‘gal and 
social issues involved in the organization of districts for the (‘arrying 
out of these improvements. The demands on this Office for advice and 
information concerning the broad ])roblems of farm drainage hav^e 
become too great to b(‘ atl(uided to by one i)erson and have made it 
necessary to employ another expert. 

LEOAT. AND EI^ONOMIC INVESTIGATIONS. 

The appropriation for th(‘se investigations recpiin's us to report 
^^upon the lavs as affecting irrigation and the rights of riparian pro- 
p]*i(dors and institutions ndating to irrigation and upoii the use of 
irrigation wat(‘rs, at home or abroad.**^ Th(‘ reason foi* napiiring such 
re])orts \uhh\s no explanation to anyone^ familiar with Wesj(M*n con- 
ditions. Many of the rivers of the arid r(‘gion are long and affe(*t the 
welfare of several States. Tin' distribution of these rivers among 
individualN, communitii"-, and States is as complex a probhan in trans- 
portation as the operation of a railroad or an express system and 
re<]uires the sanu* kind of systematic organization. The studies here- 
tofore undertiiken were ])lanned to collect and present to the peo})le 
conc(*rned the facts relating to the operation of existing institutions 
in coiK'rete form. 

The only new work inaugurated this v^ear was in compliance with a 
provision in the last aj)proj)riation bill which retpiires us to study tlie 
laws affecting irrigation and the rights of ripfirian proprietors. The 
laws for appropriating water by Irrigators and those recognizing 
the rights of riparian projirietors come directly in conflict on the 
streams flowing east from tin' Rocky Mountains. They rise in States 
where the riparian doctrine is abrogated and flow into States where it 
is recognized. After consulting the governors and attorney generals 
of Kansas, Nebraska, AVyoming, and Colorado, and the State engineers 
of Nebraska, Wyoming, and Colorado, all of whom welcomed this 
inquiry under the plans proposed, it was concluded to hike up a study 
of the Platte Riv^er and gather the facts showing the number of ditclies 
taking water out of the stream, the amount of the rights under the 
laws of appropriation, the use l>eing made of the water, the value of 
the products, the amount of seepage that comes back from the diver* 
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sioiis, and the manner in which this div('rsion of the streams has 
interfered with natural conditions as thc}^ existed before diversions 
began. This woi’k has been carried on, siin'C the resigiintion of 0. T. 
Johnston, under the direction of C. E. Tait, assisted l)y Frank Adams, 
W. B. Dunton, W. F, Bartlett, Professor Stout of the University of 
Nebraska, and Professor Fleming of the University of Wyoming. 
Prof. Richard T. Ely, of the Univer^^ity of Wisconsin, has !)e(m engaged 
as a special expert to study the social and economic (juestions involved. 
The collection of these data has Immmi a laborious undertaking and one 
season is not sufH<*ient to complete the work. It is believ(‘d that the 
rejx)rt on this study will throw much !ie(‘ded light on many of the 
important practical b'atures of irrigation b(‘aring on the issues now 
being ])resented to the ITiited Slater district and Supreme (*ourts, and 
will aid in reaching right conclusions. 

During- 1908 this ()fli(‘(‘ began the systematic (-ollection of the rt'sults 
of the best irrigation practice^ as devel()])ed b\ irrigators and canal 
managers. We intend publNhing bulletins tlHM-(M>n for the use of 
beginners in irrigation. The subjects dealt with wer<' the ])reparation 
of land for irrigation and the design and constnu-tion of current 
wheels for lifting water from stnaims. Each of the agerds of this 
Office was requested to semd in des(*riptions and illustrations of the 
prevailing jmictice in the rc^gion where he was (‘arrjing on inv'csti- 
gations and to describe uny <*urrent wheels in use in his district. The 
bulletins giving the results of these reports will ))e published in a 
short time. TIk' collection of similar data along other lines of irriga- 
tion practice* will lx* continued during the coming year. 

1 1 MU< J ATK ) N PITBLI (^ATl OK S. 

The publications on irrigation for the tiscal \ (*ar ended June 80 , 1908 , 
included live bulletins, two Yearbook artich‘s, and oik* circular. The 
subjects treated in these* publi<‘ations are as follows: 

Irrigation Laws in Utah; Egyptian Irrigation; Plans of Structures 
in Use on Irrigation Canals in the United Hbites; Report of Irrigation 
Investigations for 1902 in Utah, Idaho, Wyoming, Washington, Mon- 
tana, California, South Dakota, Louisiana, Texas, Missouri, Wisconsin, 
New Jersey, aiid Hawaii: Storage of Water on the Cache la Poudre 
and Big Thompson Rivers in Colorado; Some Engineering F(*atures 
of Drainage; Preliminary Plans and Estimates for Drainage of Fresno 
District, California. 



THE AaRICULTUEAL EXPERIMENT STATIONS IN THE SEVERAL 
STATES AND TERRITORIES. 

AJLAiJAMA. 


Agricultural Experiment Station of the Alabama Polytechnic Institute, 

AuhartL 

Dcpartiiu‘iit of the Alabama Polylechnic Institute. 

GOVEKNINt; BOAKO. 

Board of Trustees, (Committee on Exjjerijiient Stations. 

STATION STAFF. 

J. F. Ihiggar, M. S., Dircdor; Afjrindtund. A. M(‘P». Bansoin, M. S., Seamd Anmtant 

B. B. Jhjss, M. S., Vhemid. (diemist. 

C. A. Ciiry, B. S., 1). V. M., VfU^rhutjian, Tlunnas Bragg, M. S., Third AsKidatd 

K. M. Wileox, 1*11. l>., J>ot(wist. (dirmid. 

K. S. Mackintosh, B. A(;h., IlordruJfvrid. T. U. Culver, S^fperiniendnd inf Fann. 

J. T. Anderson, Bn. D., AmaUmt Chnnht. J. M. Jones, B. S., AnnidiDd Animal Hus- 
C. L. llar(‘, M, S., First Assistant ('hr mist. hand man. 

H. 0. Sargent, Assishtnf UorikulturUt. 

(JENEUAI. OUTLOOK. 

Tlic Alalmnia Station has continued to dcvo((‘ much attention to tlie 
improvement of soils and the diversitication of agriculture through 
the introduction of lu'w crops and animal hushandrv. For tliis rea- 
son the most extensive work of the .station is that connected witl» the 
agricultural department, which is (‘onducting feeding (‘xpei’iments 
with dairy and beef (*attle and pigs, experinumts in the imyirovement 
of heef cattle and slice]), and a large variety of field exjierinKmts 
with l(‘guininous crojis as soil renovators and conyerters of nitrogen, 
with forage and other field crops under fertilizei's, with improved 
varieties of cotton and cowpeas, and with wheat and corn from dilier- 
ent latitudes. Some attention is being given to a study of soil-derived 
and air-derived nitrogen in cowpeas in cooperation with the chemical 
department of the station. Farmers in all jiarts of the SUite are 
cooperating with the station in the variety, culture, and fertilizer 
teste of forage crops and other field crops. The chemical department 
is giving some attention to a study of the available plant food in soils, 
the available phosphoric acid in the raw materials used in making 
commercial fertilizers, and in the making of sirup from sugar cane. 
The veterinarian is making a test of inoculation as a protection against 

77 



78 


llEPORT OF OFFICE OF EXPERIMENT STATIONS. 


splenetic fevt'i* in cattle, and of the toxic etl’ects of cotton-seed ine>al 
on ho^s. Idle botanist, ainon^ other things, is investigating tlic oil- 
producing power of numerous sorts of castor-oil beans. About 200 
sorts liav^e beiai ^rown this year in cooperation with on(‘. of the dis- 
tri(‘t agricultural scliools. The station has also coo])erated with the 
Bureau of Plant Industry of this Department in testing novelties 
introduced by tlu' seed trade. 

Tlie agriculturist of th('. station has been made flirector, and the 
horticultural work has beem or^anizisl as a s(^])arat(i department by 
the (dcH-tion of P. S. Mackintosh as horti<*ulturist of the station and 
State horticulturist. By a recent act of the State l(‘^*islature horti- 
cultural inspection has been jirovidt'd for and placed in chai’^*e of the 
hoi'ticulturist. Arrangements have riaanitly Ixsui made by whi(*li the 
de])artm(mt of a^ri(‘ulture of tlic station is to ha\e increased funds 
from the budilizer inspedioii, and it is hopt^d that tin' State will also 
jn-ovide for the holding of farmers' instituti's without (‘X])(mse to the 
college and station. These chan^-es will ^reat ly reli('VO tin' stat ion and 
place it inaiKisition for moreetf(‘ctiv(‘ investigations, andyed much lar^i'r 
funds (‘ould be ])rotital)ly utilizi'd in the invc‘sti]L>ation of nunn'rous prob- 
lems in the restoration ot a^i*icultural areas throu;:>ii tin', introduction 
ol animal husl)andr\, tin' more exb'iisivi' us(‘ of le^aimes, of improved 
varieties of staph' cro])s, and of modern methods of fai’in management. 

LINKS OF WOllK. 

The ])rincipal lines of work conducted at tin* Alabama Station dur- 
ing* the past y(‘ar Avon* asfollovs: Botany- ^i‘ass(*s, nativ(' tr('(*s, vari- 
eties of castor-oil beans, and of cotton; soils ri'iiovation vs ith manures 
and leguminous ])lants, inoculation ('xperiincnts; analyses of b'rtilizers 
and tood materials; tield and j)ot experiments — fertilizers, barnyard 
nmnun's, cereals, cotton, forage crops; hortiiadture - varietic's of 
strawlx'rries and other fruits and asparagus, irritj^ation of garden veg- 
etables; plant ])r('edinj 4 ’ eotton, cowpeas; disv'ases of plants; feeding 
and pasturing expi'rinn'iits with beef and dairy animals and ho^s; dis- 
eases oi animals; dairy iu-y:-- milk, butter, and clieese production. 

INOOMK. 

The income of the station durin^r the ])ast, fiscal year was as folknvs: 


IJnitA‘<l StateH a|)])r<>])riatioii (K)0. 00 

Fcch for the analysis of fertilizers 

Farm j)ro(hK't.8 

MiHeellaneoiis 077 


24,081.00 

A report of the recei])ts and expiiudituix's for the United States fund 
has been rendered in accordance with the schedules prescribed by this 
Department, and has been approved. 
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rUBLJ<AT10N8. 

The publications of this station received during the i)ast fiscal year 
were Bulletins 121-124 and the Annual Report for 1902. The bulle- 
tins include the following subjects: Dairy herd record and creamery 
notes; grazing and feeding experiments witli pigs; vetch, cowpea, and 
soy-bean hay as substitutes for wheat bran; and the hortieidtural law — 
notes on sonui of the insects and fungus diseases affecting horticukural 
crops. 

Canebrake Agricultural Experiment Station, Unioniomi, 

(JOVEKNINQ EOARD. 

Board of (><mtrol: R. K. Boole (('omnimioticr of Agricnltare^ r.r officio), Montgom- 
ery; J. IlugginH, MciHxrn; A. Bled^e, Whl(,seti; (J. D. Htolleiiwcrek, IJmo'ntuwn; W. 
jVl. Muiiford, Uniontowo; J, B. (iarber, LanevUle. 

STATION STAFF. 

J. M, Rk‘hi‘Hoii, M. S., Director; Si cfutm <1. VVilliaiii Muiiford, Treasurer, 

J. F. Connor, V. M. I>., \'i ti rnutriao, 

(JKNKUAr. OUTLOOK. 

Th(' work of the ('anebrakc Station has been devoted as heretofore 
to field expcriiiK'nts with legumes, fertilizei's, and barnyard mtinure 
as means of imjiroN ing the dc^pleted soils of th(‘ prairie region. Cow- 
peas, inelilotus, \ civet beans, vetches, and clover havii Ikhui grown as 
soil correctives and nitrogen gatherers, and some attention has been 
given to <lrainag(‘, metliodsof cultivation, and experiments with up- 
land rice, flax, and fruits. 

ITNES OF W'OUK. 

The principal lines of work conducted at the Canebrake Station 
during the past year w(‘re as follows : Soil iin[)rovement, field experi- 
ments, horticulture, tlori culture, dl.-^eases of plants, and diseases of 
animals. 

INl'OME. 

The income of the station during the past lisi*al yi'ar was as follows: 


State approjiriation $12, -ari. T() 

Fann prixluets 75 

Total ' 2 , 877. 51 


No publications have been noeived from this station during the 
past year. 

TuBkegee Agricultural Experiment Station, 7\isl'cgee. 

Pepartiiieiit of the Tuskegee Normal and Industrial Institute. 
nOVEKNINO BOAKI), 

Board of Regents: B, R. Boole, Montgomery; George AV. Oiunphell, Tkishege^*; 
Chas. AV. Han', Ttskegee; Lt'wis Adams, Tuskigee; Booker T. AVashinglou, Tuskegee; 
Warren Logan, Ikiskegee. 



80 


REPORT OF OFFICE OF EXPERIMENT STATIONS. 


STATION STAFF. 

G. W. Carver, IHrecfor. G. W. Owens, Dairying. 

K. M. Attwell, Snpenntendnit of Farm. (i. K. (ionlon, Dairying. 

C. W. (iHH'iie, PrarUcal AgncuHurc^ A. F. Crawford, Landmipe Gardening. 

Jlonu Farm O- A. AVilUstoii, Landncape Gardening. 

G. R. Jiridgefortli, Flock Paanag. C. J. Calloway, Bureau of Nature Study. 

J. R, Rnmn, Truck Gardening. 

OENKKAF OirTFOOK. 

'Flic Tusk(‘^H‘(' Station has continued its demonstration experiments 
with various .soil renovators, with the object of sliowinjjf what can be 
doiu* by the poor farmer of Alabama in building up a worn-out soil 
with little casli outlay. This has seemed desirable, because the ma- 
jority of the negro farmers in the vicinity of Tuskegee are men of 
small niean<:. and are under the necessity of earning a living while 
bringing their land up to a condition of productiveness. Emphasis 
has been laid upon intensiv^e methods of cultivation, and under these 
methods the station has sliown results this year giving a net gain of 
nearly $100 per acre. A series of experiments on fodder plants has 
just been brought to a close, and the results are being tabulated for 
publication. The station has cooperated with a number of farmers 
throughout the State in growing cotton, corn, cassava, and otlnu* for- 
age and fo(>d plants, (kioperalive work has also l>een carried on with 
other stations and with this Department. The extcuision w^ork of the 
sbition, consisting largely of the distribution of leaflets amongfarmers, 
has been continued, (yhildren’s gardens have also been conduced in 
connection with the agricultural department of the Tuskegee Normal 
and Industrial Institute. The station is slow ly ac((uiringa good e(|uip- 
nnuit of farm implements and is in a better condition than formerly 
for conducting investigations. 

JUNES OF VVOUK. 

The principal lines of work conducted at the Tuskegee Sbition 
during the j)a.st year w(‘re as follows: Field experiments, horticulture, 
diseases of plants, animal industry, and dairying. 

INCOME. 

The iiKJome of the station during the past fiscal y(‘ar was as follows: 

State appropriation 500 


P0BLICATIONS. 

No publications have be^)n issued, it having been found that the 
station could exert its influence most efibctually through conferences 
of farmers. 
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AT-.AHKA. 

Alaska Agrricultural Experiment Stations, StUca, Katat, an<i Copper Center, 

XJiuler the Buijervisiun of A. (X True, Director, Office of KxiH'riioeMt Stations, United 
States Department of Agriculture. 

STATION STAFF. 

C. (\ Gcorgesoii, M. S., tSpeemf Agent In K. W. Dc Arniond, AsfuMant at iSilka. 

('horgi, Sitka. H. P. uUsintani at Kenai. 

F. K. liadt'r, AnsiMant at Sitka. J. W. Neal, A)isiiita7U at Copper Cetder. 

(JENEUAL OUTLOOK. 

During the iisoal year onded June JO, lOOJ, experinieiit .stations wore 
niJiintaiiuHl at Sitka, K(‘nai, and Rampart. A new station was esUit)- 
lished at (k)j)p(‘r (Vntm*, and cooperative investigations were (‘arried 
on in a niimher of localities. The ox[)erimental work for the greater 
jiart inchidiul the growing of cereals and vegetables; methods of 
reclaiming, draining, and fertilizing land, and tlu^ <‘uring and ensiling 
of crops. I'he distribution of seeds of hardy \ari(‘tii‘s of vegetables, 
cereals, and gi*asses has been continued and e.vtended, seed having 
been distributed to more than 1,000 addresses during tlu‘ year. The 
efforts that have been ])ut forth in this direidion hav(‘ already produced 
lnan^ beneficial r<*sults, as is shown by th(‘ increasing numlier of gar- 
dens and other plats of ground which ari^ brought under cultivation. 
An address li.st of about 1,500 names has b<*en i)rej)ar(‘d, to which th(‘ 
publicafions of the station and otlier information ar(‘ .sent from time to 
time. Th(' su])ervisi<)n of \ oluntary observers of th(' Wi^ather Bureau 
in Alaska has Ikmui continued as in former yc'ars. Thei*e are now 
twenty nndeorological stations .supplied with instruments by the 
\\b‘ath(‘r Bureau wliich report to tlu'. ('X})eriment station at Sitka. 

The new .station, which Inis been opened in Copper Center in the 
valley of the (V)p})er River, emhraiass a tract of aliout 775 a(‘n*s, which 
has been temporarily withdraw n fiom entry by the Seiu-etary of the 
Interior and set aside foi* tlie use of the station. During the past 
summer tla* s[)ecial agent in charge of the Alaska stations visited this 
station and reports that about ten acres of land had bemi cleared, 
plow^(‘d, and seeded to springs crops, which consist chietly of varieti(‘s 
of oats, barley, spring w’heat, emmer, buckwheat, and grasses, and in 
spite of a backward .spring, with the excejition of the wheat, some of 
the vurieti('s of all the cereals matured. Peas, radishes, and lettuce 
were being supplied on the table at this time and other hardy vege- 
tables promised well. 

At the Kenai Station there arc now about 15 acres under cultivation, 
and it is planned to (dear 10 acres more. All hardy vegetables did 

« Kesigned November 1 and succeeded by P. 11. Kose. 

B. Doc. 148, 58-2 (> 
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well, and buckwheat, oats, and })arlev matured. A lo^ r(\sidence for 
the .superintendent arid a stock barn have been eri'cted, tlie former 
contaiiiing’ also storeroom for ^i*ains, s(H‘d.s, ('tc. A b(‘j^innin^ has been 
made here in animal industry, a cow and a (‘all liii\in^’ bemi added to 
the live-stock e(|uipment. J^urin^ a period of S7 days in June, July, 
and Aug’ust tlie cow ^av(' 2,580 pounds of juilk, or oy (u* 20 pounds 
per day, from a })asture of native ^rasst's only. 

At the Kampart Sttition yvork has Ihmui restricted oyvin^ to lack of 
help to attc'iid to the exp(‘rinients. Spring* wlieat, barley, and oats 
matured at this pla(*(‘, iind wint<‘rry(‘, sown from scfsl matured in 1001, 
successfully passed throu^li th(‘ y\ int(‘r and matured a c]‘o)) of line 
grain. Th(‘se ri'sults, attaiiaxl at a latitude of t)5 80' N., aid in demon- 
strating some' of th(Migricultural possi})ilities of th(^ count rv . There 
were also very successful (*oopei*atiy (‘ experiments on Wood Island 
with winter 1*30 and .spring wheat, barh'V. oats, grass(‘s, and other 
forage plants and hardy v('gerabl<‘s. 

At th(' Sitka Station additional y\ork lias binm don(‘ on tin* Inaid- 
quarters and other buildings and a beginning made in horticultural 
work. A small nur.serv has been establisla'd, and about -ItM) tr(‘es, 
mostly apple trees, are being groyvn to furnish scions for grafting. 
Several hundred currant, rasplierry, and otln*!* shrubs arc* bcung grown, 
and a .start has b(M‘n madc^ with hardy ornamental shrubs for distrihu- 
tion. Hardy' yu^getables and cereals yv(‘r(‘ ^rown as fornuu'ly . 'riKUi' 
is need of additional yvork on the buildings at this station, and a small 
propagating hou.se is desired for carry iiig 011 the horticultural iny (‘sti- 
gations, as yvell a.s inclosed y ards foi- poultry. As th(‘ woi*k ])rogres^es 
there is a gre^ater demand fora .sciimtilic e(|uipment at tln^ Sitka Station. 
Tiiere is need of a chemist, botanist, and enbjinologi.st, yvitli ecjuip- 
niont for each. For some time to (*ome tlie iKM i'ssary in\ estigat ions 
of the different stations along the lines of chmnistry, botany, (dc., 
eould be conducted at the Sitka Station if the proper ecjuijmumt yvere 
provided. It is also (hssirable to eijuip the station at Rampart, yvlnch 
is representative of the large.st agricultural j‘egion in Alaska, em])rac- 
ing many thou.sands of acu'es. The limited exjierinients thus far eori- 
dueted at this station liav<‘ shoyvnthe practi(*ability of agriculturt* in this 
region, and there is need of a permanent superinlendimt to extimd the 
work, and of buildings, and an ecjuijmumt of animals and imphanents. 
Additional buildings and eipiipimait are also tKaaled at ( Vippcu* ( Vnter, 
which is also lielieved to be repre.sentative of a larger agricultural area. 
Funds are needed also for the pureha.se of additional liye.sto(‘k for 
experiments in animal industry. The spe(‘ial agent recommends the 
establishment cd a terapoi-ary cattle range on Kadiak Island, yvith a 
view of introducing some of the hardier breeds of cattle into Alaska. 
Southwestern Alaska is a natural range country, and Kadiak Ishincf 
offers opportunities well adapted to this investigation, 
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JJNE8 OF WORK. 

Tho prLru*.ipal lines of work conducted at the Alaska stations during 
the past fiscal year were, as follows: Ficdd experinicrits with cereals, 
lilKU* plants, vegt'iables, and grasses; tests of methods of reclamation, 
drainage*, and fertilization of land; curing and ensiling of forage crops; 
horticulture — propagating currant, gooseberry, and raspberry plants, 
exp(*rinu‘nts with liardy fruit trees, oi nanumtals, and strawberries; 
and met(H)rological observations. 


1N( ’< >MK. 

The income of the stations during the past tis(*al y(‘ar was as follows: 

States appro])ruit ion (KM) 

riJIU.K'ATIONS. 

Th(* s(*venth report on th(‘ investigations in Alaska, giving a detailed 
account of the operations during the year 1903, has laa'ii pn'pared by 
th<‘ special agent in charge of Alaska investigations, and is givtm on 
])ag(* 9>13. 

ARIZONA. 

Agricultural Experiment Station of the University of Arizona, Tua^on. 

J )c[»tirtiiK‘n( of the rni\(‘rHt\ of Arizona. 

oo\KIv-M\<. noVK!), 

Jiourd ()f Rt*gentt'. \VintU‘l<l Scott {(hamu Ihn'), ScolfMhth ; (k‘o. , 1 . Rot-kni^n* 
)(t(irfi)y .1. M. Orinshy {'frcn^tin r)j Tntsott; ]\tark J. Ki^an, (Itffon; 

A. < ). th'odie [ci offirio), PJadti.i; N. (J. I^xivton (Snjterlnfvndcuf of J)is(rurti<nt^ 

c.r e///c/e), Pluoiij , 

SI'ATroV S'l \FF. 

Iv. 1 1, For])es, M. S., /><rcc/or; Chemist; in T. K. McC\)nnell, jr. (Ph(i)ili), Animal 

rhanje of Parmi Institutts, Ifushandman. 

A. J. Alc( d:it(*hi(', M. A, (PJnvnn), A<jri- .). J. Thornher, M. A., liotanisl. 

ealtnrlMf Hortieultarist. W. \V. Skinner, AI. S., Assoriai* ihemisL 

S. AI. Woodward, AI. A., (\msuUh)g Meteorologist. 

UKNKRAL OUTLOOK. 

The Arizona Sbition has (jontinued to give prominen(‘e to irrigation 
investigations, range improvtuuent, animal husbandry, and the intro- 
duction of now crops. The irrigation inv(*stigations are in coopera- 
tion with this Office and the range improvements with llie Bureau of 
Plant Industry of this Department. During the year 49. t3 sqtuire 
miles intend(^.d for observations in range improvenient have been 
fenced and plactMl in (‘ondition favorabh* for the achievement of future 
results. The work with date palms (PI. 1, tig. 1), also in cooperation 
with the Bureau of Plant Indust I'y, Ini'! ])een very successful. There 
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are now 15 acrch in palms and this year a small crop of Ehars and 
Dcglet Noor dates was obtained on 3-jear-old trees. The work is 
attracting much attention, but would-bc planters can not secui’e suck- 
ers for starting an or(‘hard. The station will not be able to supply 
any of these until 10 acres more are set out to palms. The work in 
animal husbandry has been interrupted hy the resignation of the 
animal husbandman, who has gone to Nevada. lie has Ix^en succefxled 
by T. F. McConnell, ji., formerly of Wisconsin, who has taken up 
some work on the improvement and care of milk, the feeding of dairy 
cows mainly with alfalfa used as a soiling crop, and the feeding of 
steers for ]x*ef. An experiment has also been made on tiie effect of 
barley added to alfalfa on the quality of pork, home successful 
experiments with melons have been conducted at PlKcnix. (PI. I, 
tig. 2.) About TOO } oung Ktiailypfus n(d!s are being propagated and 
will be distributed next spring. This has been found to be the liest 
variet} for Arizona conditions, being frost and drought lesisting and 
honey prodiuTng. A study of the Colorado Itiver water in cooperation 
with the U. S. Geological Survc'} has Ix^en continued. 

The station is making very satistac tor y progrew considering the 
conditions under which it is working. It was given an appropriation 
of $11,000 by the Ti'riitorial legislature last winter U) ))o (‘xpimdcxl 
particularly in extending the date-palm exjieriments and inqiioving 
the station farm, and for tlie dissemination ol i (‘suits of stadon work 
b} means of publications, farmers’ jnstitut(‘s, and short courN(‘s of 
instruction. Institute work, including th(‘ giving of short courses of 
instruction, was undertaken at Thatcher, in the Upp(‘r Gila ic^giou, 
and was (*ordiallv receiv ed. This evidence of good will on the xrart of 
the people of the Territoij is v(‘ry eiu-ouraging. The dcser-t labora- 
tory established neai Tiksou under the auspices of thc^ Carn(‘gic 
Institution is expected to lie of material assistance to the station in the 
studying of native forage plants on the ranges imdei the c*oritrol of 
the station. The w^oik of the Aii/ona Station is now so well organ- 
ized that it eould profitably utilize huger funds in the more extensiv^o 
study of the problems of irrigation, range impicnement, and animal 
husbandry, and miglit in this way more effectually aid the agrieultuial 
development of the Territory. 

LINKS OF WORK. 

The principal lines of work conduetc'd at the Arizona Station during 
the past year wei-e as follows: Chemistry - study of irrigation waters 
and their effects upon irrigated soils; botany; field experiments— 
cereals, forage crops; irrigation investigations; improvement of 
ranges; horticulture-date-palm growing, melons, vegetables, fruits, 
ete.; and feeding experiments— beef and dairy cattle, sheep, and hogs. 
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Plate I 



iG 1 Arizona Station Deglet Noor Datf Palm Three Year^ After Planting 

AT Tempe 


Fig 2.— Arizona Station— Melon Experiments at Phoenix Animal Husbandry 
Part of Farm in Background 
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INCOME. 

The income of -the station during the past liscal year was as follows; 


United States appropriation $15, 000. 00 

Btat(» ai>propriation 74 J . 

Fann products 1, 694. 21 

Miscellaneous 53. 06 

Total 17,489.16 


A report of the receipts and expemdit art's for the United States 
fund has been rendered in aeeordanee \v ith tht' schedules prescribed 
by this Ih'partment, and has l)een approv^ed. 

PlTBTJt^ATlONS. 

The publications of this station received during the past fiscal year 
were Bulhdins Id -45 on utilizing our watt'i* sup])ly, the river-irrigating 
waters of Arizona, and timely hints lo farmeis; indexes to Bulletins 
1-32 and Annual Reports for 1 890-1890; and the Annual Report for 
1902. The Annual Report, in addition to matter of an administrative 
charaeb'r, conbiin^ articles on strawberries, eucalypts, the melon plant 
louse, and the ‘^inanteca’’ disease, forage crops, dehorning fattening 
steers, and the dairy herd. 

ARKANbAS. 

Arkansas Agricultural Experiment Station, Faydtn ilk. 

TH‘|)artn)(‘iit of the Unuerhity of Aikansaa. 

(.0\1CKMS(, iioAun 

Hoard of Control — Aj>:ru nltural Coiuiiiittee (i T. Breckenrid^e, J. C. 

Himihj Motuiimn Jfonn , C C Ihinib}, Pi(S(<}tt, II 8 {Pm^KUHt Ihnemiy)^ 

Faifctteiilh , \V (J XmwwXwW^}^ FayitkvilU 

STATION HlAJ-F 

W. <j Vineenhelhr, Ihredor Ernest AValker, B Aan ^ IToituuknridf 

K K. Bin^iddie, INI. I), Palhologtut^ Kiii(imi*logiM 

Burkriologi'it i\ E. Newman, B. 8 , Agriculhmsi. 

J F. ^I(»ore, B 8 , Oinmd. 

GENERAE OUTIX)OK. 

The work of the Arkansas Station during the past year has been 
largely a eontimiation of investigations started in former years. Pork 
production is one of the most promising lines of animal husbandry in 
the State and is, as it has been in previous years, one of the most 
prominent features of station work. 

The station has made a very thorough study of the test succession 
ol grazing crops for hogs, the poisonous effects of cotton-seed meal, 
and swine diseases. These experiments have shown that under 
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Arkansas conditions pigs can h(‘ prolitabI>^ raised on alfalfa and pea- 
nuts with some gi‘ain to harden the meat. (\)tton-se(‘d meal seems to 
be suited to tlu^ latter purpose, and it has been found that, when fed to 
pigs at a daily rale of 0.25 per cent of the live weight of the pig, it 
accomj)lish(‘s this result without injury to the animal. An interesting 
general result of the exi)eriments on the^ poisonous etfects of cotton- 
seed meal is that ''th(‘ harmful effects of overfec'ding with (*otton-seed 
meal are manifesb'd in all s])ecies of animals so far testcah Hogs 
exhibit no great ('xc(‘ss of sus(‘epti})ility over cattle when fed in doses 
proportionate to tlieir w(dght.'’ Expm-iments on other important 
features of this subject are being continued. The effect oi "‘‘hog- 
rancliing’' according totht* above systi^rn, as w<'ll as the residual (diect 
of l('guminous plants on tln^ fertility of tlie soil, are being studied. 
This work has for its object the solution of the important (juestion of 
increasing and consmving the fertility of the soil by simple farm 
methods. The co\\})ea hns ])cen found to Ix' oik' of tlu' most Valuable 
cro})s for this ])ur[)OMs and th(‘ station has in ])rogr(\ss (juit(‘ (‘xtensive 
ex})erini('nts in tlu* improvcunent of this plant. Digestion (‘xpiu-inamts 
with a numlx'r of animal fats and \(\g<‘tabl(^ oils hav(‘ givtm r('sults 
which indicate that the \eg(‘table oils are mor(‘ (‘oinpUdidy digcstial 
than animal fats, that th(‘ digestibility of both fats and oils is increased 
})y (‘(X)king, and that their digestibility (hx'n'asc's as tludi* fluidity 
decreases. 

The station is cooperating \\ ith this Departnumt in testing a large 
number of i!n}X)i*t('d \ ai*i(‘ti(‘s of a[)ples. Tin' substation at Ne\\iX)ri 
has been discontiinuxl and th(‘ work in ])ork ])r(xlu(‘t ion theri' trans- 
f(‘rred to Fa\ ett('vill(‘, where it will be c^jntimuxl in comn'ction w'ith 
rotation and soil imj)rov('m(mt (‘xjKU-innmts. An a})})roj)riation of 
has Ix'cn stxanxxl fi-om tin' Stat(' for tin' iusjx'ction and contiol 
of contagious disease's of animals. Si'veral minor improve'ments in 
station eeiuipment ha\e Ix'C'ii made, including tin' ('rection of an inex- 
pensive eejuipinent for poultry exp<‘riin('nts, tin' moving of tin' barns 
to a more suitable location, and the planting of shrubb(*ry and How<‘rs 
for the beautitication of the' greninds. At the* close of the year the 
dirc'ctor resigned anel was sucex'eded by W. (1. Vine’cnheller, who wjih 
at one time jxmiologist and institute worker at the station. 

The station is in lu'e'd of nid in the' study e)f j)lanl disease's and of 
additional funds for printing. Coincident wdth the' recent revision of 
the mailing list a circular w^as sent out asking those who (*ared to have 
their names ce)ntinueel on the list to till out and return the blanks. 
Over 90 per (*(*nt of the 5,500 recipients of this circular responded 
promptly and sent in the names of enough others desiring the station 
publications to increase the mailing list to over 20,(M)0 names. This is 
an indication of one w^ay in which the station might with additional 
funds reach a larger number of its constituents. It might reach many 
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more if some provision w('r(^. ma<le for holding farmers’ institutes in 
the State. The pr(‘sident of the university with which the station is 
connected is starting the institute work, but can not accomplish much 
in this direction without additional Shite aid. It is hoped that such 
aid and also additional funds for the station will soon be provided, 

LIN ns OF W <)h*K. 

Th<‘ ])rincij)al line^ of work eonduct(‘d at the Arkansas Station dur- 
ing the ])ast year w(U‘e as follows: (diemistry of foods — lard and oils 
us(‘<l in cooking, <‘tlect of different f(*eds on the (piality of the fat of 
hogs; li(‘ld expiU’iments sehsdion of wh<*at and oats, culture of corn 
in combination with coAvp('as, soy lajans, rape, peanuts, etc., for for- 
ag(‘; horticultuH' apples, peach(‘s, small fruits, and garden vegetables, 
invi*^! igation of insist icid(\s; plant, biveding — <*owpea; diseas(\s of 
plants; hnnling; exp(U*iments beding and pasturing sw ine on peanuts, 
chufas, cotton sciMl uK'ah (‘tc. ; and diseasi^s of animals - swine plague, 
swim‘ pest, and invt'st igat ion of methods for aj)j)lying vacciinL 

INCOME. 

Th<‘ income of th(‘ station during th<‘ past fiscal ycair was as follows: 


Luited States iipprcprinlioii $15,000.1)1^ 

I'^ariii pnMliict.s 014.79 

Total 15,014.79 


A ri‘j)ort of th(‘ reciupts and expenditun^s for the Uniti'd States fund 
has beam i*(*nd<‘r(Ml in accordtinca' with the scluHluh's j)r(\scrib(Hl b}^ this 
Depai’t merit, and has beim aj)])rov('d, 

rrULlCATlONS. 

The publications of this station rcaauved during the past fiscal year 
wei'i' Hulletins 72-75, including repoi-ts on expc'riments wuth sweet 
j)ot}itoes, pork product ivin and hog ranching, tilfalfa, and the phosphate 
ro(‘ks of Ai'kan.stis. 

( VIJl OUNIA. 

Agricultural Experiment Station of the University of California, 
DcjtiirtmiMil of tin* rniversity of Califonnii. 

(;ovnK\iN(T iiovKi). 

The K(^gt‘nts of the University; (Jovernor <L (\ Pardee {tr-offieio Sacra- 

mento; AldeTi Anderson, ‘J Moryttn st., Suistfn City; Arthur CL Fisk, 3L7/.>? Unildingy 
San hVm»cii^co; T. J. Kirk {State Sapejdntendent of Puddle Jiidraeflo)}), Saennneido; 
Benjamin F. Kush, Suittoti (^Ity; li. J. Taussig, Mala .s7., San Franelneo; Benjamin 
Ido Wheeler, Seenie are., Berkeley; Isjiias W. Heilman, Nevada Bank, San Fran- 
cifico: OhCRter Rowell, Fremont; J. A. Wayinire, Alameda; 0. W. Slack, Nevada 
Block, San Frannm>; ,1. H. Reinsic'in, i?l7 Saimmu’ San Francisco; J. K. Budd, 
Stockton; Mrs. Phoebe A. Hearst, J^leavmnion; A. \V. Foster, Mnfnal lAfe Insurance 
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BuUdimj, San Francim>; Ganvt W. McEnerney, Nevada Block y San Francmo; C. N. 
Ell inwood, 27^9 Pacific ave.y San Fra^ici^o; J. W. McKinley, 2^4 South Broaduxiyy 
Lor JlngclcH; Eev. P. C. York, 1267 Slxieenth ave.y Oakland; J. A. Britton, (SS2 Wal»* 
mwth ave.y Oakland; F. W. Dohrman, 124 Sidtoyi st., San Francvtco; C. S. Wheeler, 
SS2 Market at,, San FranciRco; G. C. Karl, 2739 Pacific avf\, San Francinco. 


KTATION 

E. W. Ililjjard, Pit. T)., LL. 0„ Director; 
Cheniid. 

E. J. Wiekson, M. A., HorticalHirid. 

W. A. Seteliell,« Pir. D., Botanist. 

li. 11. Loughri<l^o, Pii. 1)., Agricnlinral 
GeologtRt and S{}il Phnsicoit (Soils and 
Alkali). 

0. W. Woodworth, M. S., Entomologist. 

H. K. Smith, B. S., Plant Pathologist. 

KlN\ood Mead, M. 8., C, K., Irrigation 
Engineering. 

M. E. Jaffa, M. S., Assistant Che mist 
(Foods and Nutrition). 

George Roberts, M. 8., Chcnust (Fertilizer 
Control). 

G. W. Shaw, M, A,, Pii. O., j{smta7U 
Chemist (Sugars, Starches, Gils). 

G. E. Colby, M. S , Assistant (licmtsl 
(Fruits, Waters, and Insecticides). 


STAFF. 

H. M. Hall, M. 8., AssisUtnt Botanist. 

A. R. War<l, B. S. A., T). V. M., IWm- 
nariaUy Bacteriologist. 

K. II. Twight, B. S., Diploine K. A. M., 
1 Iticulturist, 

E. W. Major, B. A(.n., Ayiinial hidnstry. 

JI. J. Quayle, Assistant in Enloniology. 

C. A. Trielxd, Pii. G., Student Assistant in 
A griculUiral Lahoratory. 

AV. T. Clarke, Assistioit Siqurintcndnit of 
Cni versify E.x ten sum. 

A. V. St uheii ranch, M. S. A., Assistant 
Jforticaltarist, Superinfendeyit Substation.^. 

S. Fortier, M. E., Irrigation. 

A. P. Stover, B. S., Assistaxit m Irrigation. 

Emil Kellner, Foreman of (Ironnds, 

C. A. Cohnore, B. S., CInh to Ihricior. 

W. 11. Void 1 , Tr ill jiorarij Assistant Fntic 
mologist. 


OITTI.YINC. S'lATfONS 

San Joa(piin Valley Station : J{»lin Tuohy, Patrony Tulare; Jtilius F<»rr<'r, /'hrcwna, 
Tulare. 

Southern (California Station: J. K. Me(C()iiijis, /Vi/ren, Ibmnma; Janies W. Mills, 
Forerna n , tntar i o. 

Chico Forestry Station: A. A. Knowlton, Patron^ diiro; J. 11. Goh'y, Worlnian 
in Charge , 

Santti Mon iea Forestry Station: Roy Jones, Patron, Santa Mon ira; William Shutt, 
Forerna Hy Santa Monica, 

Poultry Experiment Station: II. (>. Whiodworth, Forrmariy J*eiahuna. 


(JENEKAL <»imA>OK. 

The California Station has continued to investigfate a lar^e number 
of problems related to the principal agricultural and horticultural 
interests of the State. During the year a considerable amount of 
entomological work has been closed and the results published; also 
some viticultural and beet-sugar work. In these lines and in horti- 
culture considerable new work has been undertaken, and a plant 
pathologist, who has inaugurated investigations on asparagus rust, 
has been added to the staff. The entomologist is cooperating with 
individuals, county officers, and other Pacific coast entomologists in 
studies of the codling moth, red spider, peach borer, and |ieaeh worm. 


« On leave. 
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The horticulturist cooperates with farmers in a number of ways, 
including tests of application of fertilizers, green manures, etc. ; the 
plant pathologist with the California Asparagus Growers’ Association 
in his work on asparagus rust; and the animal pathologist with 
stockmen on diseases of animals. With this Office the cooperative 
enterprises include irrigation and nutrition inv^estigations; and with the 
Bureau of Chemistry of this Department, investigations of the gluten 
content of wheat, the influence of environment on the sugar content 
of muskmelons, the available plant food in soils, and sugar beets. 

Members of the sbiff* have assisted as heretofore in the farmers’ 
institute work and tind that a limited amount of such work aids 
them in keeping informed on matters requiring investigation. The 
inspection work of the station is growing. A rec(‘nt law adds ferti- 
lizer control to the duties of the sbition and provides funds for the 
inspection. This has made possible the addition of another chemist to 
the staif, whi(*h has also been strengthened by the addition of a plant 
pathologist as noted above, and an assisbint entomologist. The 
Southern Coast Ilange Substation at Paso Robles and the Sierra 
Footliills Substation at Ja<‘k 80 tii have been closed. At the Southern 
California Substation, Pomona, a contmet has been made for an 
adequate water supply, and additions to the pipe lines and the 
capacity of the reservoir have been made. At the San Joacpiin Valley 
Substation, Tulare, a complete pumping plant and i)ijK^-line system 
for irrigation have been installed. At the Chico Forestry Sul)station a 
workman’s (‘ottage has been erected, thus permittiiig ptumanent resi- 
dence and closer su])ervision of work. The last h^gislature granted the 
Rerktdey Station $8,000 for viticultunil investigations and $5,000 
for the establishment of a poultr}^ experiment station at Pebiluma. 
This station is to l)e under the supervision of the director of the 
Berkeley Station and its objects are to stinh^ the diseases of poultry; 
the value of poultry foods for the produ(‘tion of flesh, fat, eggs, and 
feathers; methods of sauitatioa; and means of promoting the })oultry 
interests of the State, The station has also had some assisbvnee from 
individuals and asso<*iations for special investigations. The people in 
two counties raised $2,500 for work on the codling moth. Another 
county pays the salary of an assistant entomologist, who is working 
on the red spider, and several associations and commissions interested 
in cooperative work have supplied various amounts. 

From the way in which the people of the State through their 
legislators and the people of certain localities and different associa- 
tions intei'ested in special investigations are supporting the California 
Station by giving funds for special investigations and otherwise 
aiding these enterprises, it is evident that the work of the station is 
appreciated. The vast resources of this State render it 
necessary that the station have larger funds to investigate the 
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problems arisinj:^ in ditfereiit localities and in connection with various 
industries, and it is hoped that provision will be made soon for 
liberal funds which shall be more permanent than the irregular 
appropriations and donations heretofore given. 

LINES f)F WORK. 

The principal lines of ivork conducted at the California Station 
during the past year were as follows: Physics, chemistry and geo- 
graphical distribution of soils; bacteriology; fertilizers; field crops; 
horticulture; l)otan 3 ’; jueteorologv; technology of wine and oliv'^e oil, 
including zyniology; bccd-sugar chemistry; cliemistry of foods and 
feeding stuffs; animal luis])andry; entomology; dairving; drainage 
and irrigation; n^clamation of alkali lands; and plant pithology. 

INCOME. 

The income of the station during the past fiscal }UMir w^as as follows: 


United Stat<‘s aj)})?()i)riation $15, (KIO. (X) 

Farm ])r<>diictM I, 14 

Total 1(5,243. 14 


A report of the re(‘(‘ipts and expenditures for the llnit(‘d States 
fund has ])een rendered in accordance with th(* schedules prescribed 
by this Department, and has been appi*ov(‘d. 

PUBLK^ATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 141 -110 and 14S on experiments with deciduous fruits 
at Paso Boblcs, grasshoppers in California, the California peach-tree 
borer, the})each worm, th(‘ hhI spider of (‘itrus trees, new methods of 
grafting and budding viiH's, and resistant vines and their hybrids. A 
special seed bulletin on the distribution of seeds and plants was also 
received. 

C01A)RAIK), 

Agricultural Experiment Station, Fort (Wim. 

I)(‘piirtment of tlie State Agrieultuml ColI(*jj;e of Colorado. 

GOVKKNINO BOARD 

The State Board of Aj^rienltiire: P. F. Sliarp {PresideM), Denver; A. M. Hawley 
(Secretary), Fort Colhns; Whitney 'NewUm (State IVeasnrer), Denver; (teoi-ge A, Webb 
(Xora/ Treamrer), Fort CoIUnn; B. F. Kockafellow, Canyon City; Mrs. E. F. Routt, 
Detiver; J(*Hse Harris, Fort Cotlms; Harlan Thomas, Denver; J. L. C^liatfield, Gypmim; 
B. U. Dye, Rocky ford; E. H. (Irubb, CarhondaJe; <TOvenior J. H. Peabody (ex officio) f 
Denvet'; B. 0. Aylesworth (ex officio), Fori ColUm, 
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HTATION KTAFF. 


L. Ct. OtirjK‘iiter/^ M. H., Director; Irriga- 
tion Engineer, 

C. Gillette, M. S., Entoinologut, 

W. V. lleiuMiMi, M. A., I*iT. 1)., (Itemht. 

Weii(lt‘ll l^jiddoek, AT. S., IloUmwt^ Ifortl- 
CHlfiirist. 

(r JI. Glover, Al. S., 1). V. AI., Vetrrl- 
'itarian. 

W. li. (’ar]\ lo, B. S. A., Animal Hnehand- 
man. 

A. H. I)iiTii<dHoii, B. S., Agronomist. 


K. Al. Rolfs, B. S., Ai^eii^tant llortiruJiurlst. 
A. Af. Hawley, Secretary. 

A. T). Arilligan, Clerh^ Stenographer. 

F. 0. Alford, B. S., Amstarit Chemist. 

ICarl Douglass, B. S., Asslst(tnf (Ifonmt, 

R. K. Trimble, B. S., Assistant Meteorolo- 
gist ^ Irrigation Knginefr. 

S. Arthur Johnson, Al. K., Assistant En- 
toinofogisf. 

1*. K. Blinn, B. S., Field A go it ^ Arkansas 
Valley Sahstafion, Rockyford. 


,1. K. Payne, AI. S., Fold Agent. 


GENERAL OUTLOOK. 

Tho Colorado Station has continuod lines of work formerly" in 
pro^T*ess, givingf considerable attention to irrigation investigations, 
the utilization of ]n'-pi‘<>dncts of the sugar [)eet, and horticultural 
investigations. The clieinist has made digestion experiments with 
sheep on coars<‘ fodders, and the agriculturist soiling ex])eriments with 
cows a!id feeding (experiments with pigs. The results of a number of 
fe(*ding experiments with cows, pigs, and lambs hav(3 been published. 
Th(i chemist is also studying tlie clmng(‘s in the composition and 
character of th(' solids and sedinumt of irrigation waters at different 
stages, and also in stoi’cd wat(n*. Tln^ horticulturist is studying the 
Rhizoctonia of potatoes- -the cause of large to])s and no tubers, and 
conducting a number of experiments in cooperation with a large number 
of fai’mers to s(Hnire varieties resistant to Rhizoctonia. He is also con- 
ducting cooperative experiments with fertilizei*s for fruit trees. The 
experiments in cooi)eration with this Department now include investiga- 
tions of the gluten content of wdieat, sugar-beet investigations, the 
influence of environment on the sugar <*ontent of muskmelons, and the 
available plant food in soils with the Bureau of Chemistry; inv(\stigations 
of the conditions and limitations incident to the extension of the dairy 
industry in the short -grass country between the Mississippi Valiev and 
the Rocky Mountains wdth the Buivau of Animal Industry. On the 
farm the br(*eding and selection of macaroni wheats have been given 
attention, and there have also been experiments with varieties of 
wheat in the San Luis Valley to secure an earlier- ripening variety. 
Riinge exp<u*iments have Ixsen in progresvS on a tract belonging to the 
college farm. 

The station has now practically closed down its subshition work. 
Tho Arkansas Valley Substation has been rented to a progressive 
gmduate of the college, who will do some experimenting for the sta- 
tion to make further tests of some things which have been tried there. 


leave. 
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The (^/he^^enne Wells farm is also leased. The station maintains two 
field agents, one in the Arkansas Vallejo and one on the plains, who 
have been doing considerable useful work in a practical way and in 
the dissemination of information, the collection of data, etc. A reser- 
voir wdth an area of 50 acres and an inlet for conducting storm water 
from an extensive watershed have been under construction during 
the year, and a struc'ture for a central heating plant is nearing com- 
pletion. TIkj last legislature made an approjndation of $40,000 for a 
building for the department of <‘ivil and irrigation engineering at the 
college, in whi(*h provision will also be made for the office of the sta- 
tion dire(‘tor. Sev(U*al changes in the station staff, especiall}’^ among 
assistants, liave occurrc'd during the year. The vacancy in the posi- 
tion of professor of agriculture in the college and agriculturist of the 
station has been tilled by the el(‘ction of W. L. Carlyle, of the Uni- 
versity of Wisconsin. The director of the station has been made 
Suite irrigation engineer, but still retains his positioii in the station. 

The Colorado Station has investigations of considerable importance 
in progress. The most extensive and important problems under con- 
sideration are those ndating to irrigation, and it is mu(*h to be desired 
that nothing shall intei-fere with the vigorous and systematic* prosecu- 
tion of these investigations. The farm operations of this station need 
to be more fully put under the*, control of its expert officc^rs. La(*k of 
funds lias (‘ompelled tlic station to restrict its work in a number of 
dircictions, including (^specially horticulture and animal husbandry, 
and it is hop<*d that mc'ans may be provided soon for extending the 
work of the static^n along thesc» important lines. 

LINES OF WORK. 

The principal linevs of work conducted at the Colorado Station 
during the past year were as follows: Chemistry — analysis of soils 
and irrigation waters, sugar-beet investigations, studic5s of methods 
of analyzing feeding stuffs, etc.; field experiments — variety tests of 
wheat and oats for different altitudes; boiliiculture; diseases of plants; 
entomology — study of thci codling moth, grasshoppers, various borers 
and leaf rollers, cutworms, and insects working on sugar beets and 
cantaloupes; irrigation — use of water, measurements of losses from 
ditches, studies of means for economizing water, measurements of 
seepage on the Platte, the Arkansas, the Rio Grande, and their 
tributaries. 

The income of the station during the past fiscal year was as follows: 


United Btates appropriation $35, (XX), 00 

Farm products 133,67 

MiHceilaneoiiH, including halamie from previouH year 994.05 


Total 16,127.72 
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A report of the receipts and expenditures for the United States 
fund ha,s been rendered in accordance with the schedules prescribed 
by this Dcpailinieiit, and has been approved. 

nUBLK’ATIONS. 

The publications of this station received durinj^ the past fiscal year 
were Bulletins 72-81 and the Annual Report for 1002. The bulletins 
include a soil study- ~IV, the ground water; the feedinj^ value of beet 
pulp; swine feeding in Colorado; lamb feeding experiments; feeding 
beet pulp to lambs; unirrigated lands of eastern ("olorado; the tomato 
industry of the Arkansas Valley; treatment of stinking smut in wheat; 
laying down peach tre<is, and onion growing in the Cache la Poudre 
Valley. The Annual Report contains tht*. usual matters of an admin- 
istrative nature and reports from the different departments. 

coxxjbXTicirr. 

The Connecticut Ag“ricultural Experiment Station, Netr llan n, 

<J()VKKNIN(. lU)\ltl). 

state Board of (Vmlrol: (iovernor Ahirain CluiJn]>orlaia (7V(’,s<d# a/), Hartford; 
W. li. Br(‘wcr {Srrrrfan;), AVw Ihnru; ]0. H. {Trraj^tirt r)y ^nr Harm; 

W. (). Atvvat(‘r, Middfriown; Edwin Hoyt, Xrw Cataum; ,1. H. AVe]>l), Box Neiv 
Haven; T. S. Gold, fftesi Cornwall; B. W. ColliiiH, MeridoL 

STATION STVI'K. 

E. H. Jenkins, Bii. !>., Jhrerlor. (i. \\ (Jinton, S. ]>., Botant.^t. 

A. L. Wiiitoii, I'll. B., Clietnlnt. V. E. (A)lc, latwarain^ Clerk, 

T. B. OsboiTK*, Bn. 1)., (ViemUt, E. M. Brantli‘(lit, ^iMwfant i'lerk. 

A. W. Ogdon, Bn. B., (liemid. William Voitoh, hi vharrje of Buddings 

M. Silvornian, Bn. B., Chemist. and Grounds. 

1. F. lliirris, Bii. B., (dinn'ist, Hugo Ijiingo, Jjahoratorg Jssistanf. 

Fi. Monroe Bui lo\ , (Jicmist. J. B. Oloott, in charge of Grass Garden 

W. E. Britton, Bn. 1)., Entomologist. {South Manchestir). 

WalUir Mulfonl, E. E., in charge of Forest William Bokrob, Lahoratorg Assistant. 

Work and State Forester. V. L, Churchill, Sampling Agint. 

GENEKAE OUTI.OUK. 

The lines of work at thi' Connecticut State Station have not been 
changed or enlarged during the past year. Progress has been made, 
however, in the tnereased amount of work done. Consideralile inves- 
tigation is being condueted on the microscopy of food adulterations, 
which is of a fundamental character and is of widespread usefulness. 
Work of this kind has Ix'en done with edible berries, certain (uiltivated 
sorghums, and seeds found in wheat screenings. Chemical studies of 
considerable permanent value were made on the effect of roasting on 
the cocoa bean and on the composition of authentic samples of cocoa 
beans and shells. The investigation of vegetable proteids continues 
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to be one of the leading linc« of strictly scicntitic investigation. The 
work of the station forester is increasing popular interest in the util- 
ization of waste lands for timber growth. Water* companies are 
realizing the value of timlx^r growth as a pi*otoction to watersheds 
i)oth in (‘onserving the rainfall and in lessening the danger of infec- 
tion. The station has planted A^aluabh', timber on JOO acres of waste 
land in order to test experimentally dift'erent ways of planting and 
caring for* th(i ti*(‘es and to furnish an object lesson in forest manage- 
ment. The experiments with tobacco gi’own under shade have )>een 
continued, and it is the opinion of the station authorities that there is 
a futurt' for the production of Sumatra leaf in this country when 
experience in handling the leaf has been gained. At the })resent time 
much of the crop is spoiled in the process of feiTiienting. The sbition 
is cooperating with the Bureau of Soils of this Department in testing 
toba(‘co seed imported from Sumatra, with the Ihireau of Plant Indus- 
try in tests of novelties introduced by the seed trade and studies of 
the alfalfa plant, and with the Bureau of Forestry in tn^e planting 
experiments. 

The insp(H*tion work of this station is growing steadily in variety 
and amount and absorbs an increasing amount of its cmergy. The 
work now includes the inspection of fertilizers, foods, fcMnling stuffs, 
orchard pests, and dairy appai*atus. T1 j(' State does not always pro- 
vide adequate means for all of this work, so that it becomc's something 
of a tinancial fmrden. In addition to the more practical (‘nterpi’ises the 
station is doing a large amount of strictly s(*i(‘ntiti(i work of great 
value and its influence is being felt throughout the State. 

LINKS OF ^^OKK. 

The piancipal lines of woi’k conduct(‘d at the Ckamecticnt State Sta- 
tion during the past y(‘ar were as follows: Analysis and inspection of 
fertilizers, foods, and f(‘eding stuffs; inspection of Babcock test appa- 
ratus and nurseries; chemistry — study of \ egetabh^ proteids; diseases 
of phints; horticulture"- fertilization of orchards and study of the 
anatomy of fruits; forestry; field experiments"- tobacco, grasses for 
turf making and pasture; and entomology. 

1N(X)MK. 

The income of the station during tin' ])ast fiscal year was as follows: 


United Htak‘is apen)j)riation $7, 5(){). (K) 

State appropriation 15, 500. 00 

Individuals 10, ,‘140. 00 

Fet^s 5,019.64 

Farm products 61. 97 

Miscellaneous 20. 29 

Total 66,441.90 
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A roport of the r(»ceipts and expenditures for the United Statics fund 
has been rendered in accordance with the schedules prescribed ])y this 
Department, and has been approved. 

lTTlJrJ( ATIONS. 


The publications of this station receivc^d during’ the past tiscal year 
were Fart IV of the Annual Keport for FMH, containing articles on 
the examination of Babcock apparatus, f(u*tilization of p(‘ach orchards, 
tobacco ^roAvin<jf, composition of f(‘edin^ stiiits, the nucleic acid of the 
wheat embryo, and the report of the fon^ster; Ibiiletins on 

the apple-tree tent caterpillar, the white fly or plant-house aleurodes, 
commercial feedin^i^ stuffs in the (k)nnecticut mark<^t, spray calendar, 
and two common scale insects of the orchard; and l^irts I and II of 
the*. Annual Keport for 1902 devoted, r(‘spectively, to fertilizers, and 
the second report of thc‘ 8tat(‘, entomolo^nst. 

Storrs Agricultural Experiment Station, Sf<,rrs.<^ 

J)t‘j[>artm(‘re of the (’ojiiiccticiit Ajrriculhinil 

(’.OVKKNINO MOAKi). 

Bounl of TruMtoos: (iovonior Alnrain (auinilx'rlain {(\r~offirin J^rfsidnit), Hdii/ord; 
K. II. [f t-<t(}h‘io IWsidnif)^ Xew Hand; (T(‘or»;c A. Ilophon {Si'rn’irtn/)^ 

Jutai Walliiujford; it (\ Patterson, Torrhujtou; K. S. Ih'iirv, U*k-1'vUI<’; (M*or};<* S. 
I‘a]iner, Xortrirh; I). W. J^atten, Xnrlh Ifavtu; i\ A. C^ajxai, A. J. Pier- 

pout, Wdterhvrtf; 1^. J. Storrs, Sjmmj HUL 


S'l \TU>V 

L. A. ('liiitou, M. S., ldr(cinr: Af/rirnl- 

A. (f. (Tu]]e> , Al. S., JlorfiruKurdit. 

W. (). At\\al(‘r, Pii. D., /Stiju rrisor Xdfri- 
iion LirvHtu/dHtfNS [Middh tofni). 

H. W . C’oiin, Pn. 1),, Saj/rnisor Ihiinj 
Bdcterio/dgj/ (Middle iomt ) . 

(t L. Beach, B, S., Dairy Ihaihaudnieid, 

W. A. Stoekinjr, jr., It S. A AsHtsfdtit 
Baderiologwt. 

F. II. Stonehurri, J\)uUriiuidii. 

E. A. White, K. S., 


s'r \ I’F. 

H. li. tiarrijxns, P». .Vou., in Fuid 

Ft prriinrtd-'i. 

E. J\. B(‘um‘tl, B. S., Ati>^it<tdii( Ilorficul- 

tnrist. 

W . M. Esteu, M. S., Ltdietraittry Amfetant 
(Middleftnvn). 

B. E. Koouh, Ph. I)., i)m,wlli)t(j Fnto- 
tnoh>(/i,'<f. 

B. B. TuriUT, Pit. I>,, ( ^n}(,vdD)tg (^he)ni4<t. 
E. il. Lehiu'H, It S., 1). Y. S., (btisulfing 
Vvirrifidriini. 

( hmaltudj Botaniift. 


tiENKKAE OUTLOOK. 

The roorg’anization of this station and its work has continued during 
the past year and as a result the station htis Iieon put in better condi- 
tion financially and as regards facilities for work than it has ever been 
in the past. The State appropriation of t»l,800 for food tind dairy 
woik has been divided equally between the supervisor of nutrition 

“Telegraph address, ^orrn via B7///mannV; railroad station, express, and freight 
Widress^ 
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investij^ations and the dairy department of the college, and the latter 
now in position to take up much more extensive work in dairying, 
especially dairy bacteriology. This, in fact, is lacing made one of 
the main features of the station’s work. The direction that this work 
is now taking is along lines of sanitary milk production and the methods 
of manufacturing soft cheeses, which at the present time aT*e almost 
entirely imported. Although some of them are manufactured at one 
or two places in the United States, the process of manufacturing is 
a trade secret and not generally known. Under the direction of the 
supervisor of dairy bacteriology the station has succeeded in making 
a quality of cheese which is declan^d by experts to be cciual to the 
imported article. This line of work promises to be of great importance 
and may result in the estaldishment of a new industry for New Eng- 
land. There have also ])een feeding experiments with dairy cows; 
tests of milk as a feed for pigs; cxperinicnis on the cost of raising 
calves, on legumes as cover crops, and in poultry culture, including 
the raising, feeding, and breeding of ducks, the production of s({uabs, 
and the cost of egg production. 

The work in liorticulture has included diseases of fruits and vege- 
tables, diseases of fruit in cold storage, the tliinning of fruit, and 
tests of v^arieties. The extensive orchards of a fruit grower at South 
Glastonbury, Conn., have been placed at the command of tli(‘ station 
for experimental purposes, and a station otlicer lias sjxmt (‘onsidiu'ablc 
time in carrying on experiments in these orchards during (he past 
year. In cooperation with the Bureau of IMant Industry of this 
Department and with nearly one hundred farnuus in th(‘ State, the 
station is conducting experiments with alfalfa to determine the areas 
where it (*an bo successfully produced. lnv(‘stigations on the food 
and nutrition of man have heretofore been aided by a special 
appropriation from the Shite, a-nd are carried on at Middletown in 
connection with similar investigations conducted under th(* auspices of 
this Office (see p. (>4). 

The chemist of the college has resigned, and has been succeeded by 
B. B. Turner, who becomes considting chemist of the station. A 
small laboratory in the chemical building has been fitted up for station 
work. The professor of English in the college has been made editor 
of station publications. The old experiment plats, proving unsuited 
to the purpose, have been given up and a new location selected which 
will be put in condition. The station will fit up a laboratory for soil 
physiesand seed testingin the agricultural building. The equipment has 
been considerably improved in several other particulars during the year. 
The station is coming more intimately in contact with the farmers of 
the State, and is endeavoring to conduct investigations that will be 
of interest to them. Its outlook as an agency to aid the agriculture of 
the State is much brighter than it has been in the past. 
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LINES OF WORK. 

The principal lines of work conducted at the Connecticut Storrs 
Station during the past year were as follows: Food and nutrition of 
man and animals; ba<‘teriology of dairy products; field experiments — 
fertilizers, soil tests, cover crops, nitrogen expej'iments; poultry 
experiments; dairying. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United States appropriation $7, 5iX). (X) 

State appropriation 1, 800. 00 

MiscellaneouH 83. 55 

Total - 9, 333. 55 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed by 
this Department, and has been approved. 

rUBLlCATK^NS. 

The publiciations of this station receiv^ed during the past fiscal year 
were Bulletin 24, on the history of a tuberculous herd of cows, 
Bulletin 25, on the covered pail as a factor in sanitary milk production, 
and the Annual Report for Ibol. The latter contains in addition to 
administrative leports the records of meteorological observations, and 
reports on the following: An experiment on soil improvement, pot 
experiments with nitrogenous fertilizcjrs, field experiments with 
fertilizers, the digestibility and availability of food materials. 

IIKI..AWAKE. 

The Delaware College Agricultural Experiment Station, Newark. 

Department of Delaware College. 

<K>VERNINO BOARD. 

Board of Trustees — Committee on Agriculture: (ieorge ( x. Kerr ( ( ^hairman \ Newark; 
James ITossiiiger, Newark; Maiilove Hayes, Dover; Daniel W. Corbit, Odessa; 8. H. 
Messick, BrldgeiMk. 

STATION STAFF. 

Arthur T. Neale, M, A., Pn. D., Director; C. L. Penny, M- A., Chemist. 

Agriculturist. C. O, Ilongliton, B. A., Entomologist. 

F. I). Chester, M. 8,, Mycologist. C. O, Smith, B. 8., Assi^nt Bacteriolo- 

C. P, Close, M. 8., Ilortimlturid, gist. 

GENERAL OUTLOOK. 

The lines of work pursued by the Delaware Station during the past 
year do not differ materially from those of previous years. Some of 
tile features given special prominence are studies in soil bacteriology 
S. Boe. 148t m-2 7 
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and chemistry, dairy husbandry, animal diseases, the introduction of 
the proper method of spraying and orcluird management in the State, 
and the study of cover crops foi* orchards in cooperation with the 
Bureau of Plant Industry of this Department. The station is also 
cooperating with the Division of Entomology in studying the San 
dose scale and Asiatic ladybird. A test of a mercury vapoi* (dectric 
light in forcing lettuce and celery und(‘r greenhouse ))enches is being 
planned. At the close of the year the professor of agricultuix* in the 
college and tln^ meteorologist of the station resigned and has been 
succeeded by James A. Foord, formerly of t'ornell University and 
station. A building, foi-rnerly occupied in part by the college for a 
gymnasium and other purpos(\s, has now been turned over exclusively 
to the station. It has been moved and refitted and will add mat(*rially 
to the station equipment. Jn the college witli which the station is 
conn(‘cted an especial effort is being made to develop agri(*ultural 
courst‘S, and just now <‘onsiderable attention is )>eiiig giveii to short 
courses. The station council syst(un has been abandoned and the 
administrative policy is practically the same jis it was before the 
coun<‘il system was adopted. The college and station have only a 
very limited area of land for purposes of inst miction or investigation, 
and additional funds might profitably be used in th(‘. j)urchas(‘. and 
equipment of a farm. The station should also have additional funds 
for the purpos(‘ of deve1o|)ing experiments in agronomy and scdentitic 
investigations in other lines of work. Many of tli(‘ difficulties w'hich 
this station and tlie college with whi(*h it is connected hav(i encoun- 
tered in the development of their work liave b(*en due to a lack of 
sufficient linancial support from the Stat(^ 

LINES OF WORK. 

The prineijial lines of work conduced at tlu‘ Delaware Station during 
the past year were as follows: Chemistry; liaeteriology studies of 
nitrifying bacteria and nitrogen-assimilating bacteria; field experi- 
ments cultural experiments with l(»gumes and other forage and fiidd 
crops, breeding experiments wit h cereals; horticultun^ study of cover 
crops for orchards, pruning of orchards, varieties of fruits; diseases 
of plants — study of blights and other diseases of cantaloupes, canker 
of pears and apples, asparagus rust and other fungus diseases of fruits 
and vegetables; feeding experiments; diseases of animals; entomol- 
ogy — studies of insects atta<*king fruit and shade trees; and dairying. 

INCOME. 


The income of the station during the past fis(*al year was as follows: 
United Htates ai)pro|)riation (XX) 
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A report of the receipts and expenditures for the United Stetes 
fund has been rendered in accordance with the schedules pres<‘ribeil 
by this Department, and has been approved. 

PUBLICATIONS. 

The pufdicat-ions of this station received durinj^ the past iiscal year 
were Bulletins 56-50 on some destructive cati'rpillai's, sundry notes on 
plant diseases, the San dos6 scale, and the codling inotli. 


riaonmA. 


Agricultural Experiment Station of Florida, L<(k<' ('ilf/. 
Dopartiueiit of University of Florida. 

HOARD OF TJtlTHTElis. 


Board of Trustees: ( leorgii W. W^i Ison {PreHtdcKt Jacb^onrllh’; F. Iv Harris, 

F. S. Striiijjfer (>SWrr/ur//) , Itrook^villc; F. 1>. Pcnsaco/n; (\ A. Carhon () Vr<'- 

Ptmident), Kimmmce; F. M. Sinionton, Tanqxt; .1. K. T'arrott, Jacl'i^(fnril/r; \V. P. 


Jernigan {Clerk), Lnke City, 

STATION 

T. H. Taliaferr(», (\ K., Pii. 1)., Director, 
II. K. Miller, M. S., Chemist, Vice- 
Director. 

11. A. (iossael, M. S., Entontoloyist, 

H. H. Hum<% M. S., IhditniAt, Ihprtinif- 
tarist. 

(/. F\ J)awson, ISL JX, D.V.S., ]'eteri}i(triaii, 
0. M. Conner, B. A,, Ayrirultarii^t. 

A. \V. Blair, M. S., (Jkemisl. 

\V. P. Jernigan, Auditor, Bookkeeper, 


STAFF. 

A. L. Clayton, St< noyropher, Ldtrorofu. 

F. C. lleinier, B. S., ItotoiuHt, 

JIorticulturiKt, 

K. A. Liehtenthaeler, B. S., AeniMont 
Cheuikt. 

W. E. Worthinirton, ^{sristoid m Fold 
E.r/ierinieutii. 

J. F. ISIitehell, Foreniou of Fonu. 

.1. 11. Jefferies, Foreman <f Ctardeun and 
OrchanU, 


GENERAL OUTLOOK. 

The Florida Station has made considenibh^ progress in organizing 
th(‘, work of investigation during the past year in spib^ of the facttluit 
several of its departments have ]>eeu somewhiit handicapjMMl by the 
lack of sufficient comjxdont assistance. There has been a commenda* 
blc spirit of eoopemtion between different members of the sttitf. The 
botanist and horticulturist, tlie entomologist, and the chemist are 
doing especially effective work in this wav on citrus fruits, im* hiding 
the study of varieties, culture, composition, insect pests, marketing, 
etc. The botanist and horticulturist has published during the year 
three of a series of bulletins on citrus fruits, and is collecting data for 
others of this series. His department has been moved to new quarters, 
giving better facilities for work, and a new greenhouse is now being 
constructed and additional land placed at his disposal. 1^110 entomol- 
ogist has published a very complete monograph on the white fly, and 
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is also siippl("iHentiri^»‘ the work of the botanist and liorticulturist on 
pi'CJUis ])Y a study of pecan insect-s. The chemist is giving s|>ecial 
attention to a study of the composition of Florida fruits and of pine- 
apple soils, regarding which a bulletin has recently been published, 
lie is also conducting experiments with pineapple fertilizers in coop- 
eration with promirunit pineapple growers which have given some 
unex{H'(‘ted and iin})ortaiit results, lb" is co()p(‘rating with the Bureau 
of Chemistry of this Di'partinent in a study of the vegetable plant 
food in soils. Tlu" station is also cooperating with the Bureau of 
Plant Industry in t(‘sting novidties introduc(*d by the seed trade, and 
with th(‘ I)iv isioii of Entomology in studies of the San Jose scale and 
the Asiatic ladyhii'd. 

The ag]a(*ultin’ist is making a thorough study of the relative agri- 
cultural value of velvet beans, cassava, atid svvc'et potatoes, iiududing 
culture and feeding (‘xp(*i*iments. It isconsid(‘r("d (‘specially imj)ortant, 
that tie" station work on cassava b<‘ ret)eal(Hi to settle ))("yond doubt 
its actual farm value. Tin" (*xp("rimental work with pineai)ples at 
Jensen has lici'u contimuHl on a very satisfacdory cooj)erative basis, 
and the substation at Bocaraton has also been continued. A (*onsid- 
erahle portion of tlu‘ wood(*d ar("a of the new farm has been cleared. 
Wliilc this farm is to he devot(*d mainly to general farm operations, a 
part has been assign(‘d to the botanist and horticulturist for exp(‘ri- 
m("ntal woi’k, and another part to the ("iitomol legist for an orchard to 
test the limits of endurance of ditien'iit fruit trees for different kinds 
of s])rays. The new sci(‘nce building has bec'n completed and is occu- 
pi("d by the ditt'enmt departments, with th(‘ exception of chemistry. 

As stated above, th(‘ staff' of th(" Florida Station are working together 
harmoniously i»i conducting their investigations, and yet the need of a 
separate director to organize and manage the station work as a unit is 
felt. The station is in n('x*d of additional funds for maintenance. 
With its present ivsourcixs it is abh" to work eff‘(‘ctively in only a few 
lines, and its ( hief officers are o\ erburdeni'd with details which should 
be atteiuted to ])y com})etent assistants. 

LINES OF WORK. 

The principal lin(*s of work (*onducted at thiv Florida fttetion during 
the j)ast year were as follows: Chemistry -study of pineapple soils 
and of th(". food and fei*tilizer ingn"dients of pineapples; ffeld experi- 
ments cassava, corn, and other farm crops; horticulture -asparagus 
culture, blight of tomatoes, celery and cantaloupes, varieties of straw- 
berries and dewb(‘rries, studies of citrus fruits, experiments with 
lettuce and pineapples under cover; fe(‘ding experiments with hogs, 
steers, and dairy animals; veterinary sci("nce — Texas fever and nature 
and causes of salt sickness; entomology white ffy , San Jos^ scale, pine- 
apple insects, and pecan budworai. 
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INCOME. 

The income of the station during tljei)ast fiscal year was as follows: 


United States approj)riation §^15, 000. 00 

Farm products 1, 050. 08 

Total 10,050.08 


A report of the reecdpts and expenditiinss for United States fund 
has })een rendered in a(‘cordan<*e with the s< h(*dnles }>n‘sc7 il)ed by this 
Department, and has be(Mi approved. 

pirmacATioNS. 

The publications of this station re<‘<dved during tlu' ])ast fiscal y(‘ar 
were Hulhdins 61-00, including the followin^^ su})jecls: Two jx^ach 
scales^ the TV.en-to peach ^roup, ])a<‘kino* citius fruits, T(‘\as cattle 
fever and salt-sick, the kuni(|uats, and tln^ Mandarin oran^(‘ ^roup. 
Tin* bulletins on citrus fruits, kuiinjuats, and the Mandarin oi’anoe 
g’roup an* to be follovv(‘d ))y others, comprising a seri(*s on in<|uiries 
re^ardin^ citrus fruits. 

(ilEOIUaA. 

Georgia Experiment Station, Ki pcrirnniljf 
I)(‘l>artiii(‘rit of < icnrjjfiii Shift* ( of Ai^rirnltuiH* anO Arts. 

liOVRD. 

Board of Directors: (). ih SteYen*^ { ^ H/anfu; J I’> Park, jr. {S4r)rf<irii 

mid Treamirer), ( ireoh^hont; Walter B. Hill, Afltui.^; 11. ( Whit(\ (J. M. 

Kyals. Sdratnidh; 1*. K Boyd, ,1. T Ft‘r^nsoii, Ih Soio, ,1. II, M(>l>U*y, Iluin- 

ilton; A. J. Smith, (\)ni/<rf<; N. B. l)re\\?'y, (irijjftu; Felix (^>lput, John 

Deadvvyler, MaijHvdh'; (leor^e ( lihiuae, IFcr/Aot; William lltwiderson, OrilUi, 

S'l'ATION srVFK. 

R. J. Retldin^, Director. J. M. Kimbrough, A<jrir<dttiri.d. 

H. (\ Whitt*, U. K., 1*H. D., Vire-Jhrertor: ClaiaU*!. Will* mj^Oihy, W. AiAi.^ Dainimaii. 

(^hetnint. Josephine M. llt*> fron, Sletioprojdo r, Ac- 

H. N, Stiirints, B. A., lii<do(ji.Hl, llorlU'id- ('ounitnd. 

tuntii. D. A. Duffet*, I''t>rntitni in J lorlirnltnn . 

OENKKAE OlITEOOR. 

Few changes in the lines of wa>rk were* intidt* at tin* Cit'orgia Station 
during the past year. The results of inv<*stigations carried on indit‘ate 
that subsoiling is not a ju.stifiahle practice on soils availahlt* to the 
station; that both cotton and corn should he ])lanted in scjuares allow ing 
cultivation both ways, and that the most efi'ective eominercial fertilizers 
on the upland soils of middle Cfcorgiu are (1) for coin, 10 parts of avail- 
able phosphoric acid, 2 parts of potash, and b parts of nitrogen; (2) 
for cotton, 10 parts of available phosphoric acid, B pai*ts of potash, and 

«Telegraph, freight, and i*KpreHS address, (triffm. 
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8 purls of nitrogen. Some new features have been introduced in 
animal husbandry and dairying. These include tests of cotton-seed 
meal and other concentrated feeds, a succession of soiling crops for 
dairy cows, and a herd record. Studies of the effect of different feeds 
on the (piality (hardness) of butter, and tests of different kinds of 
silage have been planned. Investigations foi' the purpose of estab- 
lishing a schedule of formulas for the safe use of Hordeaux mixture 
on peaches; fertilizer tests with peach(»s; a thorough and comprehen- 
sive test of the Stringfellow method of pruning peaches, apples, and 
cherries; tests of carbon bisulphid for weevils in grain, and the hybrid- 
ization of citrus fruits have been undertaken. The (*ulture of ginseng, 
which was discontinued in 18hH, has been resumed. 

The extensive vin(\yard of numerous vai'ieti('s is Ixung repla(*ed by 
a limited number of approved varic^ties of graj)es trained on ditierent 
systems, (k)operativ(' ex))er1ments with cantaloupes hav(^ Insm dis- 
continued, but experiuK'iits will b(‘ continued at the statioii. The 
station is cooperating with this Otiice in nutrition investigations, with 
the Ihir('au of Plant Industry in testing varieties of c()rn,{ind with the 
Division of Kntomology in studies of the San »Iose scale and th(‘ Asi- 
atic ladybird. The publication of press bulletins has been resunnal 
and farmers' institutes are being developed under the auspices of the 
State College of Agriculture and Mechanic Arts Jit Athens, with the 
cooperation of station ofiicials. 

The work of this station is conducted on too narrow a ba<is to fully 
meet the needs of the agi‘iculture of the State. Its most important 
work thus far has been in field and ondiard (»xperiments and these 
should ])e exten(l(‘d to different r<‘gions of the State. The investiga- 
tions in animal husbandry and dairying should be put on a more 
scientitic basis, and also be condu(‘ted on a larger scab' as regards 
their practical features. 'Fhc resources of the station might well be 
increased to enable it to enlarge its work along the lines indicated 
al)ove. 

LINES OF WORK. 

The principal lines of work conducted at the Georgia Station during 
the past year were as follows: Field expiudments— culture and fer- 
tilizer tests; horticulture — orchard and small fruits, celery, canta- 
loupes, forcing vegebibles; pig feeding; and dairying. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


t JnittHl Statw ai)j)ropriation $15, 000. 00 

State appropriation 784. 67 

Farm products 1 , 739. 34 

Miscellaneous 4 , 289, 75 


Total 21,814.06 
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A report of the receiptn and expenditures for the United States 
fund has been rendered in accordance with the schedules provided by 
this Department, and has been approved. 

PUBLICATIONS. 

Th(' publications of this station received diii-injj^ the past fiscal year 
W(^re Bulletins 57 -51 » on cantaloupe cultun‘ in (leoroia, corn culture, 
and <'otton culture; and the Annual Report of the station for 

HAWAII. 

Hawaii Agricultural Experiment Station, ITtmaInhi. 

Un<U‘r the Muporvisioii of A. (’. True, I )ir(‘ctor, ( )fhce of Kx]><Timeiit Stations, Ignited 
States I)(‘|>artiii(‘ut of Agriculture. 

STATION ST\FF. 

Jartnl <1. Siriith, Spfciaf Aprut hi ('hdrfji': K. i \ Shorty, (luinht. 

in rhitnjt' <if FariiK rs' C. M (\)iit(‘r, Farm h\irrm<ni. 

D. L. Van I)iu(‘, Entamafaght. J. K. Ili^gius, Erjirrf In JlorticuUure. 

CtENEllAL OUTLOOK. 

During the* fisc^il year ended June 30, 1003, the work of the Hawaii 
Agrieultural Exptu iinent Sttition was in continuation of the various 
lines of investigation described in the ])rcvious reports, with such 
special in<‘rease as occasion demanded. Additional portions of the 
station lands have Immui brought under cultivation and some experi- 
ments begun which will rc((uire ti mim})er of years for completion. 
The ])ermanent improvements, su(*h as buildings.^ fences, irrigation 
plant, eb*., have l»een extended as occasion recpiinal and funds per- 
mitted. A new building was enacted for tlii' uso of the agriculturist 
and entomologist, and the ii rigation plant extended b}^ the addition of 
about 2,000 feet, of pipe, thus enabling the mon' extended application 
of water for the lower portions of tlie station grounds. Numerous 
additions to the lilu’ary have been made by purchase and otlierwise, 
and it is fast becoming a valuable asset of the station. Provision has 
been made for an otfiee and library building. 

The experiments on taro rot and potato rot have been continued 
upon an enlarged si^ale. One of tli(‘ diseases of the taro plant was 
held in check by proper attention to irrigation watm* and the applica- 
tion of proper fertilizers. The results obtained will have an important 
bearing on the production of this staple food croj). The so-called 
black rot of potatoes is in reality caused by two fungi. The true black 
rot may ]>e combated b^^ the use of Bordeaux mixture, ])ut the other 
disease called ‘‘quick rot” is C4iuscd by a soil fungus which attacks 
plants through their r(X)ts and even causes whole fields to wilt and turn 
black within a few days. Exiioriments have been undertaken this 
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year in which the need tiiborH were soaked in a solution of formalin 
before being planted, with results which seem to indicate the success 
of tliis inetliod. Efforts are being made also to promob^. the growing 
of corn, whicli was formerly an important industiy on the island of 
Maui. During a number of unfav^orabh' seasons the corn has been 
badly aff'ecded with an aphis and the crops were pracitically failures. 
The station made arrang(unents whereby 10 acres of land wer(» secured 
and planted to a number of the best vari(‘ties of corn from the Middle 
West and the New England Stat<\s. The soil was workcsl deep and 
manured, fertilizers w(‘re a})plied, and thorough cultivation was given 
throughout the growing sc^ason. Through this method of cultivation 
corn was k('])t in excidlent (‘ondition, while that planted in the usual 
way was j^ractically worthl(\ss. Variety tests with tomato(‘s ha\ been 
undertaken. A visit of inspection has l)e(‘n made by tin' agriculturist 
to Kauai, the most nortinu-n and geologically th(‘ okhvst island of the 
group. Consid(‘rable attention has at one time beiuj given to forestry 
on this island, and the ranchers are devoting more attention to the 
growing of forage <‘roj)s and to rational meth(Mis of stock feeding than 
formerly. The station desires to cooperate in these* t‘nt(‘i’pris(*s and is 
doing so as far as its r(‘sources will ])ermit. The* Hawaiian Li ve Steick 
Breeders’ Association has beeamie interested in the* station and its 
work and was instrumental to a consid<*rable degr(‘(* in s(‘curing the 
assistance given the* station hy the recent legislature*. Thf*re is urgent 
neenl that the station take up inve*stigations in animal husbandry, hut it 
is unable to do so with its pre‘sent working staff, eejuipme'nt, and funds. 

A e*olloction is being made of the grass(*s and forage* plants of the 
island, and the* entomologist has eejgaged in a ge*ne‘ral warfare against 
injurious insects, d'he*. assistant agricult mist has give*!! his attention 
mainly to tiher plants and has prepare*d a hiilletin on the* sisal he*mp in 
Hawaii, as well as a pivss bulletin on Manila hemp. Exj)eriments 
with vanilla and cacao have been starte‘d and ])lantations of these* plants 
commene*eHi. Some investigations have beM*n inaugurate*d in growing 
cotton and tobacco and e*onsiderable sue*e*ess attained in growing 
Suinativa le*.af under shade. 

Different members of the station staff' have froni time to time visited 
the diff‘er(*nt islands lor the* purpose of inve*..stigating spe*citic problems 
and of attemding farmers’ institutes whi(*h have* be*en held in a number 
of localities and have been very successful. The le'gislature of Hawaii 
at its recent session aj^propriated $10,800 toward the support of the 
station for the two years ending June 80, 1005. It includes $10,000 
for maintenance, $2,000 for salary of chemist, $8,000 for library and 
office building, $1,500 for residence for chemist, $000 for stenographer, 
and $8(K) for farmers’ institutes. The building of a small insectary is 
contemplated. Dr. E. Cl Shorey has been appointed chemist of the 
station, and will take up among other things a study of the soils of 
Hawaii and the use of fertilizers. The support given to the station 
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by the people of Hawaii arid the evident intereHt that they take in the 
investifiT^tionH of the station and in the farmers’ institutes (‘ondiicted 
under the aiispii‘e8 of the station are encouraging. 

LINKS OF WORK. 

The principal lines of work conducted at the Hawaii Station during 
the past year were as follows: Field experiments — varieties of (*otton, 
hemp, sorghum, potatoes, taro, culture experiments; horticulture — 
experiments with straw])erries, growing of grape cuttings; diseases of 
plants and animals — fusarium diseases of potatoes, taro rot, diseases 
of poultry; ('ntomology study of injurious insects and means for their 
repression. 

INCOME. 

The income of the station during the ])ast fiscal year was as follows: 


United Stati^H appropriation 000. 00 

Farm prod acta tKK). K5 

Total r2,(KX).85 


inUUdCATIONS. 

The publi(‘ations of this station re(‘eived during the past fiscal year 
were Bulletin 2 on the root rot of taro, Bulletin 8 on insecticides for 
use in Hawaii, and Prt'ss Bulletin 2 on the (‘astor bean. The third 
r(‘j)ort on the investigations in Hawaii, giving a detailed at coimt of 
the operations during the year 111(13, has been prei)ared by the special 
agent in charge of the Hawaii Station and is given on page 3111. 

Hawaiian Sugar Planters’ Experiment Station^ Honohihi. 

nOVERNINO HO.\RD. 

TruHUH>' of Hawaiian Sii^ar Planters’ AsHociation: W. (J. Irwin, 11. A. Isenberg, 
W. O. Smith, (i. H. Robertson, F. \. Scliaefcr, H. P. Baldwin, F. D. T(‘nncy, F. M. 
Swanzy, B. F. Dillingham. 

HTVriON ST\FF. 

(’. F. E(*kart, IHrevlor; Chief Chewhi. Firman ThompHon, Asm/oa/ Chemist. 

S. S. Peck, B S., First Assistant Chemist. K. Jonlan, Assistaiit Chemist. 

F. K. WerthiTuieller, B. S., Assistant Chem- K. <i. Clark, Field Assistant. 

ist. 

OENKUAL f)UTL<)<)K. 

The work of this station during the past year has been continued 
along the same lines as formerly, and has included chemical investiga- 
tions on the manufacture of sugar and the inv estigation of sugar-house 
products, soils, fertilizers, and irrigation waters, and field work, 
including irrigation of cane, variety tests of cane, fertilizer experi- 
ments, and other cultural investigations bearing on the economic 
limitations of intensive agriculture. 
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PDBMCATIONS. 

4 

The only publication received from thin station during the past 
fiscal year was a report on the work of the experiment station and 
laboratoijes of the Hawaiian Sugar Planters’ Association. 

IBAllO. 

Agricultural Experiment Station of tlie University of Idah.o, 
l)oi)artiiiont of the llnivernitj^ of Idaho. 

, OOVEKNTNO BOARD. 

Board of Regents: Cluis. li. lleitnian (PresiUlnit)^ Itathdrim; MrH. Win. H. Ridcn- 
baugh littlae; (leorge ('*. ParkinHon (Stminrn), Pre^foa; Eduanl S. 

Sweet, (franf/f'n/h ; J. H. IMctVthy, Wafinre; William 1.. Payne {Tmuvmr), Afonrow. 

STATION STAFF. 

II. T. Fren(‘h, M. S., Dircrfor; Af/rirn/- C. N. Little, M. A., Pn. 1)., Irrigatkm 

inrkt. Knijineer. 

L. F. Heiidei'son, Ihi. Ik, Hofanii^t. J. S. Burd, ('Itnukf. 

J. IM. Aldrich, M. S., KuiintKthKjhI. W. (i. HarriHon, H. A., fVcr/;. 

L. B. Judson, B. S., llordru/ftirist. Marion F. Wood, Ftfrm Fomnan. 

(JENERAL OUTIAIOK. 

Aside from the departments of the station in which changes of staff 
have occurred during the past year, the lines of work have been <*on- 
tinued as formerly. Feeding experiments to determine the (piality of 
meat and cost of production of crossbred as eompared witli pure>bred 
swine have lieen concluded, with results showing the Taniworth- 
Poland (/liina (*ross to be superior to the pure-bred Poland China. 
The botanist of the station has succeeded in combating the mildew of 
gooseberries and grap(\s hy spraying, and also in suc<*essfully treating 
apple scab and curly leaf in peaches. He is continuing considerable 
work with diseases and insects affecting fruits, and is also inaugurating 
some new work along these lines. The chemist has resumed the study 
of the gluten (‘ontent of wheat to determine the milling <iuality of cer- 
tain grades, and will take up the study of organic phosphorus in wheat, 
the composition of ripening fruits, alkali soils, and stock foods of the 
State. The entomologist is preparing a report on grasshoppcT "and 
cricket depredations in the State, and the horticulturist has inaugu- 
rated a line of experiments in testing the effect of certain fertilizers 
in orchards in addition to the work already under way. The tests of 
novelties introduced by the seed trade in cooperation with the Bureau 
of Plant Industry of this Department have been continued, and tests 
of forage plants and imported cereals, including macaroni wheats, 
have been unclerbiken in eoopemtion with farmers in the oastorn pivt 
of the State. The macaroni wheats have already made a good 
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showing in the State, even in the high altitudes where short seasons 
prevail. 

The chemist severed his connection with the station June 30, 1903, 
and was succeeded by J. S. Burd of this Department. Considerable 
progress has been made during the year in sepai'ating the university 
and station woik more clearly and in providing additional equipment 
for the station. A State appropriation of $5,000 has t>een made for 
farm improvements, in(*]uding $3,000 for the purcluise of improved 
live stock. The farm barn which was destroyed by wind has l)een 
rebuilt, and plans have been made for ecpiipping a bacteriological 
]aborator3^ for station woi*k. The station is attracting much more 
inti'rest throughout the State than ever before and is making consid- 
erable progress in the organization of its work on a more permanent 
basis, larrgel v as the result of the appointment of a director as a sepa- 
rate administrati^ e officer. The State api)ropriation of $4,000 for 
farmers' institut(\s will relieve the stition of any expenditures along 
tliis line, and the further ap[)ropriation for live sto<‘k and station 
improv(‘ments are encouraging as indiciUing the favor with which the 
work of the station is received throughout tlu^ State. 

LINES OF WORK. 

Th(' principal lines of work conducted at the Idaho Station during 
the past vear were as follows: Chemistry — experiments with sugar 
beets, studies of wheats and wheat soils, miscellaneous analvtical work; 
botany -- studies of plant diseases and their remedies, experiments 
with grassi's and forage crops; field experiments - tests of various 
grasses and other forag(‘ crops for pasture and hay, experiments with 
cereals desirable for introduction; horticulture -—cultural and variety 
tests of garden crops, fruits, and forest trees, pruning ex[)eriments 
and experiments with tomatoes; entomology — study of the codling 
moth in cooperation w ith entomologists of other northwestern stations, 
observations on phylloxera, and experiments with insecticides; feed- 
ing experinnmts — cattle, sheep, and swine. 

INCOME. 

The income of the stjition during the past fiscal vear was as follows: 


Unites I Staten appro[)riatioii $15, 000. 00 

State appropriation 1 , 069. 82 

Farm products 1, 408. 61 


Total 17,478.43 


A report of the receipts and expenditures for the United Statt\s 
fund has been rendered in accordance with the schedules prescribed 
Iw this Deimrtmcnt, and has been approved. 



108 


REPOET OP OfPiCE OF EXFERlltEKT STATlOKB. 


PtTBOOATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 32-38 and the Annual Report for 1902. The bulletins 
include reports of investigations in feeding steers and lambs, analysis 
of stock foods, grasses, and clovers and how to grow them in Idaho, 
tomato culture, the codling moth, conditions of stock poisoning in 
Idaho, grasses and forage plants in Idaho, and meteorological rec'ords. 

Il.T.IlSrOTB. 

Agricultural Experiment Station of the University of Illinois, Urbana, 
DepartTiieiit of the lTniv(‘rsity <>f niiiioin. 

GO\ KKNIN(J IJOAKl). 

Board of Tnifetoes of tho TTiiivorHity (Jovornor Richard YaicH, Springfield ; James 

K. Dickirsoii, Lawrenceville ; Alfr(‘d Bayliss, SpnngjUld ; Mrs. Alice A. A))l)ott, ItOO 
if. JlJhunH fit., Vrltana; Frederic L. Ilaich {Vremlent)^ Sprntg (Irort; Aiigustus F. 
Nightingale, 7.W La Salb Httrago; Alexander M(*Lean, Macumh ; >Samuel A. 
Bullard, Springfield; Mrs. (’arrie T. Alexander, Bellen/le; Wm IF M(‘Kinley, Cham- 
paign; L. H. Kerri< k, Bloomington ; Laura B. FA’ans, TaglorriUe; Win. L. TMllslmry 
(Senetary}^ Urbana; F. (i Keith {Trearntrer), ('hicago. 

hTVTION STAFF. 

Eugene r)aveii]>(»rt, M. Aor , Datciot J. W. Kart, (VtiefAsffiHtant ut Dairy Marrn- 
T, J. Burrill, Ph. D., Boianmt fa<inri». 

C. (t. llopkiiih, Pii. 1)., Uhuftn Agr<tnomip 11. A. Hopper, B. S. A., An^intani in Dairy 
(lieniiHt. ffnsbandry. 

J. (\ Blair, ('hief tn Jforlicnltnn . C. ('. Hayden, B. S. A ^ Amimant in Dairy 

H. W. Aliiiiiford, P>. S., Chiif in inimal Husbandry, 

Husbandry. F. S. Hood, B. S., Assistant in Aninud 

W. J. Fniser, M S., Chief in Dairy Has- Husbandry. 

bandry. (W1 F. Le(‘, B. S., Assistant in Dairy Hus- 

C. F. lIotteH, Pn. 1)., ('Iiiif in Veyeiable bandry. 

Physiology. d. T. Barrett, B. S., Assisianl Botanist. 

L. H. Smith, B. S , Chief Assistant in J. H. Pettit, Ph. B., Ass-istant in Soil 

Chemistry and Plant Breeding. Analyses. 

A. I). Shamel, B. S., (^hiif Assistant in F. M. Fast, B. S., Assistant in Chemislry, 
Farm Crops. W. F. i^at<*, B. S., Assistant in Chemistry. 

J. W. Lloyd, B. S. A., Chief Assistant in R. (’. Obrecht, B. S. A., Assistant in Horse 
HortUmlinre. Jn vestigatimis. 

A. J. (Hover, B. Aon., Chief Assisfa^it in V. Willis, B. H., Assistant in Soil Physics. 

Field Investigations. J. (). Sehanb, B. 8 ., Assistant in Clmnistry. 

J. G. Mosier, B. 8., Chief Assistant In C. A, Hchroinler, M. Assistant in i^hem- 
Soil Physics. istry. 

C. 8. Crandall, M. 8., Chief Assistant in William Bitjtrieh, B. 8. A., Assistant in 
Pomology, Swine Husbandry. 

Kate Mefntyre, Secretary, 
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Fig 2 —Iowa Station— Cooperative Feeding Experiments at Odebolt 
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GENERAL. OUTIXX>K. 

The large funds at the dihix)8al of the Illinois Station daring the 
past two yearn have enabled it to prosecute vigorously the work already 
in hand and to take up many additional lines. Experiments with 
alfalfa show here as elsewhere a general failure of thiscrop where the 
specific alfalfa bacterium is absent. In some location^ the soils have 
been found so acid as to impair if not altogether prevent the dev<dop- 
ment of root tubercles on legumes. Other soils co\ering large areas 
have been found notably d(»ficient in phosphorus, and farmers in these 
localities are now profiting greatly through tlu‘ application of phos- 
phorus, lime, and the use of leguminous crops. Recent experiments to 
determine whether large production of milk from a given amount of 
feed was due to more perfect digestion on the jiart of some cows or 
greater ability of these animals to produce milk from tli(‘ digested 
feed indicate the latter to be the (‘ause of tlu‘ larger milk production. 
There is apparently very little difieren<*e in the pf)W(‘r of individual 
cows wlien in good health to digest feed. 

The station has recenth^ inaugurated investigations to determine the 
cost of producing beef from birth to finish (PI. 11, tig. 1), and to com- 
pare the relative value of the shed and the stable foi liousing cows. 
Field work among creameries and cheese factories throughout the State 
has lieen undertaken, and the coojH'rativ e ex[)eiiments with farmers 
have been continued. The station has also begun lield work in the 
dairy districts of northern Illinois for the ])uipose of studvingand 
improving dairy methods. The objects of this work, as well as of field 
work with spraying mixtures and soil inoculations, are to do for the 
farmer what he can not do for himself, or else lead him to see the 
neceasity for better methods. Cooperation witli this Department in 
testing novelties, making a soil survey, and studving the available 
plant food in soils has been continued, and an investigation of insects 
aflfecting w heat has been undertaken in cooperation with the Division 
of Entomology. 

The legislature of Illinois at its last session nearlv doubled the State 
appropriations for the college and station, giv ing 1^50, bbo to th<* college 
of agriculture and $86,000 to the station, w hidi, w ith the Hatch fund, 
makes a total of $100,000 annually for investigations. The State 
funds for experimental work are apportioned as follows: Live-stock 
investigations and soil work each $25,0(K), daily work $15,000, corn 
improvement and breeding and horticuiltural investigations each 
$10,000, These liberal appropriations were secured largely through 
the aid of the agrieultur-al associations of the State, the presidents of 
which form an advisory committee to act with the director of the sta- 
tion in determining the lines of work to be undertaken. The extension 
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of the work of the station over Huch large areas and on sueh a lai*ge 
scale has necessitated the creation of nine new positions on the station 
staff. 

The college of agriculture, with more generous State support than 
heretofore, is enabled to continue and extend its cooperative enterprises 
and to inaugurate some new lines of work among school children in 
the rural districts by which these children are brought into sympa- 
thetic relation with the college and arc given some instruction which 
will enable them to better understand the literature issued by the col- 
lege of agriculture and other similar institutions. A portion of the 
$50,000 appropriated by the last legislature will be used in tlie erection 
of farm buildings, which will be of direct benefit to the station. These 
additional funds have also enal)led the college to make a more sjilis- 
factory cooperittive arrangement with this Office for the investigation 
of problems in human nutrition. 

I.INKS OF WORK. 

The principal lines of work conducted at the Illinois Stiition during 
the past year were as follows: Chemistry — studies of the chemical 
comj)osition of corn; bacteriology; pot and field t‘X|X'riments— pot 
experiments with typo soils from difl*erent parts of the State, studies 
on management of soils conducted on tv})e soils in fifteen or sixteen 
different regions, inoculation experiments with alfalfa, experiments 
with sugar beets; horticulture experiments in orchard management, 
renovation of orchards, cold-storage investigations, experiments with 
garden vegetables; forestry; jffant breeding experiments in bre(‘ding 
and selecting corn to change the protein, oil, and starch contents; 
animal husbandry — studies of dairy conditions in different parts of the 
State, study of methods of grading beef cattle in C^liicago markets, 
experiments on cost of beef production and on methods of housing 
cattle, feeding experiments with pigs; diseases of plants — study of 
bitter rot and other rots of apples, apple scabs and cankers; diseases 
of animals; entomology; dairying, and extension work in orchard 
management; dairy methods and the use of soil inoculations. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United States ai)i»r()i)riation $15^ 0()0. 00 

State appropriation 54,000.00 

Ft'es 680. 00 

Farm products 945. 02 

Balance from previous year 334. 64 

Total 70,906.63 


A report of the rcceiptw and expenditureb for the United States fund 
has been rendered in accordance with the schedulea prescribed by this 
Department, and has been approved. 
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PUBLICATIONS. 

The publications of this sbition received during the past fiscal yoar 
were Bulletins 78-84, Circulars 38-59 and 61-99, and the Annual 
Report for 1902. The different subjects treated in the bulletins areas 
follows: Comparison of silage and shock corn for wintering calves 
intended for beef production; standard milk and cream; standardiza- 
tion of milk and cream; alfalfa on Illinois soils; bitter rot of apples; 
market classes and grades of cattle with suggestions for interi^reting 
market (Quotations; the corn ])illbugs of Illinois; methods and results 
of field inscicticide work against the San rlose scale, 1899-1902; forc- 
ing tomatoes; methods of corn breeding; b'eds supplementary to corn 
for fattening steers, and dairy <*onditions and sugg(‘stions for their 
improvement. Tin* circulars itudude !)rief information on a large 
number of topics which will subscHjuently be takmi up more at length 
in rcjgular bulletins. 

1X1>1AXA. 

Agricultural Experiment Station of Indiana, Lnfanette, 

D(;partment of Purdue Uiiivei>ity. 

(U)VEKN1N(. IIOAUI). 

Board of TruHteos: V. Stuart {Pro^uieni), Lafni/dti; E. A. Ellnworth 

(Secretar;/), Lafaitettc; J. Fowler {I'ltusiin r)^ LafdtftH^; William A. Baiik^^, 
Laportc; Jame.s M. Barrett, Fort Wat/tn; David Fi. IVem [ salt nt), t^poarr; 

Chas. Downing, (Iretafield; Sylvester Johnson, InuajUai; Chas. Major. Slalhip'dle; 
C. B. Stemen, Fort Watpie; J 11. Van Natta, UifayeUe, 


SFAriON STAFF. 


Arthur Go^h, M. S., A. C.> J>ir<rtor; 
Cheat i^t. 

W. V. Eatta, M. vS., AijrU'uliurisL 
James Trooj), M. S., Horticulturist. 

J. C. Arthur, D. S< Ihttuuiid. 

A. W. Bitting, 1). V. M., Veterinaram. 

M. L. Fisher, B. S., 


J. II. Skinner, B.S., Aaiaial lluahnadamu. 
A. T. Wianeko, B. S. A., hi chur<jc of 
Ft eld Fj'pcr huetttfs . 

W. J. JoiK's, M. S., A. V., Antiistatit 
Cheat iM, 

H. Iv Van Norman, B. S., Dairtjing. 
Usistant ^ \tjricidl urist. 


OENEUAI. OUTIXIOK. 

The affairs of the Indiana Station have been in rather unstable con- 
dition, owdng to changes in the office of director, hut a permanent 
director is now in charge. In most instances the old lines of work 
have been continued, but some new work htis been started. This 
includes a chemitial soil survey. of the State, a chemical study of corn 
at different stages of growth, supplementary irrigation on a small 
scale, diseases of hogs, rust diseases of plants, vitality and germinat- 
ing power of seeds, corn breeding, iiuxudatiou of leguminous plants, 
culture experiments with alfalfa, a study of moisture content of butter 
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and methods of pasteurizing cream for butter making. The studies on 
the influence of climate on forest-tree seedlings, in cooperation with 
the Bureau of Forestry of this Department, have been completed. 
The station is cooperating with the Bureau of Plant Industry in tests 
of novelti('.s introduced by the seed trade, and with the Bureau of 
Chemistry in the investigation of the gluten contcmt of wheat, sugar- 
beet investigations, and the influence of environment on the sugar 
content of inuskinelons. 

The new agricultural building of the college and station is now oc- 
cupied and furnishes exc^ellent (piart(‘rs for the agriculturist, horticul- 
turist, animal husbandman, dairyman, and veterinarian of the station. 
The station suffered considerable loss by the destruction of its cattle 
barn by lightning, July 10, 1003. The loss was about $4,800. A tem- 
porary structure has been erected with the understanding that next 
year a barn (*osting about $15,000 will be const met (‘d. 

The university, with which th(' station is connected, is now receiving 
more liberal treatment by the State. The last legislaturi* doubl(‘d the 
tax levy, so that the univ(‘rsity now receiv(\s a revenue of $140,00(> 
annually from this source. There is a disposition on tlie part of the 
university officers to strengthen the agri(*ultural work, arid the station 
is sharing somewhat in the forward movement. It is still greatly in 
need of additional funds, which wdll make possible a gen(*ral stnmgth- 
ening of its research work. Considering the large and \ ari(‘d agricul- 
tural inU'restsof Indiana, this station could profitably use a much larger 
fund in the extension of its present line^ of work and in (Altering 
other important fields which it is now compidled to neglect. 

LINES OF WORK. 

The principal lines of work conducted at the Indiana Station during 
the past year were as follow s: Chemistry - studies of sugar beets, the 
nitrogen-free extract of feeding stuffs, the improvement of muck soils 
of the State, fertilizer experiments with tomatoes, study of chemical 
composition of corn at diflerent stages of growth, corn ])n‘eding; pot 
and field experiments (‘ulture and fertilize]* t^xperiments wdth cereals 
and forage crops, rotations, pot experiments w ith legumes and cereals 
to test the efficiency of soil inoculation; horticulture cross fei'tiliza- 
tion of apples, variety tests of fruits and vegetables, surface and sub- 
irrigation for vegetables in hothouses, influence of climate on forest- 
tree seedlings; feeding experiments—comparison of tankage and other 
feeds for swine, feeding dairy cows; diseases of plants and animals — 
studies of diseases of cattle, sheep and pigs, treatment of oats and 
wheat for smut, study of edible fungi, and rusts of sedges; dairying — 
study of moisture content of butter and of methods of pasteurizing 
cream for butter making. 
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INqOMK. 

Th<* income of tlio station durinj^ the ])a8t fiscal year was as follows: 


United StateH approprialicni $15, 000. 00 

Farm prod nets, includiii)^ balance from 1002 2, 515. 02 

Unprovcmcnt fund 1 , ‘48-1. 03 


Total 18,800.55 


A rej)ort of the r(‘ceipts and expenditures for the lTnit(‘d States 
fund has h(‘en r(‘nder(‘(l in ac<*ordance with th(' sch(‘diiles ])rescrihed 
by this l)e])artnient, and has been ap])roved. 

JTIHLK’ATIONS. 

'rh(‘ j)ublications of this station receivcnl durino- tin', ptist fiscal year 
were Bulletins and hT and the Annual Report for 1002. Bulietin 
08 is on the infiu('nc(‘ of condiiiienttil stpO(‘k food in fattenin*^ swine, 
aral Bulhdin 04 o»t dis(‘as(\s of sheep. 

IOWA. 

Iowa Agricultural Experiment Station, .bA?r,s’. 
l)(*partm(*nt o£ Iowa SUde C'oll(‘Ke of Agjriculturc and Mt'chanic Arts. 

(.OVEKNIN(. HOVKI). 

board of 'rruHl(‘i*s: (Jovtrnor A. b. UmnminH, Jhfi U. U. barndt {Super- 

iiifoidcnt (ff J^ahhe lii.strKction), ])<'}< Moims; W. (). 'Metdroy, Xarfon; A. II(*bcll 
Ffrirtarji)^ OdehoU; Ilennan Knapp { Aitun; AV. K. board- 

man, Xerada; K. W Stanton (SV'r/v/</r//), d7/n.v; K. A. Alexandi'r, ('lariitn; C. b. 
(lUbrilMon, Xeir llatnptou; 3. b. 1 lungftrfonl {( ^/Ktinaan)^ (\nroll; A\'. K. Aloninger, 
M<i rsh<d//</u'n ; das. II. Wilson, Adatr; S. II. A\ditkins, I/dn rhfrdlf; (.A S. Barclay, 
bV,s^ IdhiTtif; W'. b. bcnick, ( 'hin’lton; .lobii F. (^avctl 

ST\T10N hTAKT. 

C. K. (hirtiss, IM. S. A., I>}m‘lor; Aifrirnl- td K. Uittlc, M. S. A., Asi<i}<t(()d JIorfi(‘vl- 
tnrisf; l)(’<fn. /ar/.s*/. 

J. b. AVccnis, b. S., bn. I)., Aijricnlhtrfd F. (\ Myers, b. S. A., J.s‘.s/,s7n/d dr/r/ea/- 

iuval Chend.d. 

Jj. II. I'ammel, b. A<.k., M. S,, Uii. I)., (\ Uarson, b. S. A., . in Dairiiing. 

lioianiHi. AV. II. Olin, M. S. A., .l.s,sv.s7n/</ in Fnrm 

TI. E. SuniinerH, b. S. , Fnloinofogisl, (Vojt.s. 

AV. J. Kennedy, b. S. A., ] ice- Directin'; T. S. limit, A^inixtnnt Agrnnnwist. 

Animal Ilushdiahnan. AViiyne Dinsmore, AtisnManl Animal Jins- 

(t. L. McKay, Dairying. bandman. 

r. (1. Holden, M. S., b. Pkd., AV. J. Rutherford, b. S. A., AsFudant 

W. IT. Stevensen, b. A., Soih. Animal J I unhand man. 

I. AV^. bouska, b. S. A., Dairg Bacteriola- <i. K. Stayner, Annista'id Agronomist. 

R- K. Buchanan, Assistant Botanist. 

A. T. Krwin, M. S., Ass:istant Horticidtur- J. E. Guthrie, M. S., Assistant Eniomoh- 

gist. 

0. AV, Gay, 1). A’^. M.," }"ctcrinaria7i. 

Missft M. Kinjr, Artist. 


S. Doc. 148, 58-2 
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GENERAL OUTIX)OK. 

The Iowa Station has continued important inv(\slipitions in animal 
husbandry supplemented })y cooperative fc'edin^ experiments on a 
large scale on the Brookmont Farm at Odebolt. During the past 
winter 5(M) steers and 500 hogs were fed (PL II, lig. 2). In these 
experiments Ihe stock-food (M)mpani<‘s declined to co()])erate, and the 
experiment was moditied so as to test the relative value of Southern 
cattle, as compared with native rang(‘ and high-biH'd cattk* and the 
effects of dithTcnt amounts of grain, difl'enmt kinds of roughag*e, 
etc. There were also (‘orn -breeding exjM'riments and cultural experi- 
ments on the Brookmont Farm, and all of this work was under the 
supervision of station (‘x])erts. The agronomic work of the station 
has been greatly broadened and now includes extensiv e (‘xperinumts 
in corn ])reeding, coin improvement, and the testing of promising 
varieties of cereals and grasses. In the division of horticulture the 
W'ork with hai’dy fruits and ornamental })lants has ])een continued and 
special experiments in the brecnlingof roses adapted to Iowa (‘conditions 
have b(‘en undertaken. In the dairy division special investigations in 
reference to the water content of butt(‘r arc Indiig conducted. In 
addition to tlie (*ooporative enterprises conducted at Odebolt, the 
station is co(jj)(‘rating witli farmers in otlnn* ])arts of lli(‘ Static in the 
improvement of coi‘n and otlnn* grains, with the Bureau of Animal 
Industry of this Department in inv(‘stigations in lireeding sheep to 
produce a type ]>etter suited to range conditions, with tlui Bureau of 
Plant Industry in c-crcal investigations and tests of novelties intro- 
duc('cd by the seed trade, and with the Bureau of Chemistry in studying 
the available idant food in soils and in sugar-bc'ct investigations. 

The Iowa college has completely reorganiz(‘d its cours(\s of study 
and now offers four full four-y(^ar courses in agriculture specialized 
along th(‘c lines of animal husbandry, agronomy, hortic'ulture, and 
dairying. The agronomy work has been grcuitly broadened and 
strengthened during the year, and a (diair of farm mechanics has bi^.en 
established in connciction with it, to which C. J. Zintheo, lately of the 
North Dakota Agricultural College, has been elected. For tlm accom- 
modation of the woj’k in farm mechanics a tin^proof addition to the 
agricultural building, 00 by lOO fcet, two stories in height, with two 
balconies, has been erected. A new judging pavilion for animal hus- 
bandry and agronomy has recently been completed at a cost of about 
$15,000. (See Progress in Agricultural Education, p. 000). This build- 
ing is 65 feet in diameter, two stories high, octagonal in form, and 
substantially built of brick, with a slate roof. About 4,000 sc^^uare feet 
of additional greenhouse room has been provided for the departments 
of horticulture, agronomy, and entomology. Rev, A. B. Storms, of 
Des Moines, has recently been elected to the presidency of the college 
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to Huccoed W. M. Beardshear, deceaned. The professor of horticulture 
of the collej^c and horticulturist of tho station has resigned to become 
dean of the college', of agrii'ulturc of Ohio States University. The 
staff of the station Inis i)een strengthened l)y the addition of several 
assistants. 

The Iowa Stiition is growing rapidly and is strengthening its work 
by the organization of a strong staff and the addition of substantial and 
convenient buildings and other equipment for ])urj>os(‘s of investiga- 
tion. The State is making liberal })rovision for improving tin', equip- 
ment of the station, but the demand for investigations on a large scale 
is far greater than tin', station (‘an meet with its present funds. Iowa 
is one of the greatest agricultural State's in the Union, and problems 
reejuiring inv(‘stigation are so numerous and important that grcvatly 
increased funds should be i)rovided for the station. 

I.INES OF WOKK. 

Th(' i)rincipal lines of work conduck'd at the Iowa Station during the 
past y(‘ar were as follows: Chemistry— studies of adulterants of dairy 
])roducts, examination of grasses, soils, waters, and dairy products; 
botany —study of grasses of the Stab', forestry j)rol)lems, etc.; field 
experiments — cultural and breeding exix'riments with corn, wheat, 
and other cen'als, flax, h'gumes, sorghum, kosinte, millet, Kafir corn, 
sugar Ix'ets, carrots, and potiitoes; horticulture- crossing of fruits, 
tests of cov(‘r crops, ci*oss pollination of apples in different parts of 
the Stab', culture and variety tests of celery, tests of ornamenbils, top- 
working of apph's on era!) stocks, diseases of plants; animal hus- 
])andry— fei'ding exjH'riments with cattle and sheep in carload lots, 
and with horses and swine, comparison of propri('birv feeds, gluten 
feed and mi'al, and corn; breeding range sheep and horses; entomology, 
and dairying. 

INCOME. 

The income of the station during the past fiscal yt'ar was as follows: 


lljiitcd States approj^riatuai 00 

State appropriation 10, 0(K). 00 

IndividiialH 200. 00 

Fees 51.00 

Farm i)roductH 4, 752. 91 

MiB(*ellaneonH 824. 24 

Total 30, 828. 15 


A report of the receipts and expenditures for the United Sbites 
fund has been rendered in at'cordance with the schedules prescribed 
by this Department, and has been approved. 
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PUBLICATIONS. 

Tho publications of this station received during the past iiscal year 
were Bulletins Cl and C5-08 and a spraying calendar for 11)08. The 
subjects tn^ated in tlu^ bulletins were the chemical composition of food 
pr eservatives, the results of feeding ('xperiments with cattle and 
swine, miscpllaneous notes on fungus diseases of plants, the Canada 
thistle and dandelion, a few of the common fleshy fungi of Ames, 
solutions for testing er(‘am, selecting and preparing se<‘d (*orn, and a 
catalogue of fruits growing on the expci-imental grounds of the Iowa 
Experiment Station. 

KA-NSAS. 

Kansas Agricultural Experiment Station, ^lanhattan. 

Drpiirtincnt of Kaiisas Stat(‘ A^ricullural College'. 

r,OVKUNrN<} JJOAKT). 

lloHT’d of llogentt^: .1. S. 'McPowoll { l^rr^idrnf), Smith Cfutfr; C. 10. Friend {Vlrr- 
Premdi nt)^ Stfldtcr; 10. T. Fairchild (7V<c.s/ovr) , Ktlmiutrth; U. J. Frock ( Loan ('mnmis- 
moner)^ M<inh(t(f(in; J. W. Ferry, Jmrll; 10, H. Nicliolh {^Snirtarij ( x ({fficio), ManhalUtn; 
J. O. Tulloss, Si-dan, 

ST\TION STAFI-'. 

J. T. Willard, M. S., Din-rfor; CJirmist. C. L. F>arn(‘H, T>. V. Id., Aasistant in Vi’trr- 

10. A. PopciKK', M. A., Pntamalof/ist, inarf/ Ih-parlmnit. 

11. F. KobcrtiS, j\l. S., ItotiUiht. K. 11. Sha^^, !>. S., AMiatind (daanid. 

N. S. Mayo, M. S., 1). V. S., 1 Vhr/aonVnr Jh 10. lOuhtnuin, M. S., As.dstnnf Jlartl- 
Alhert Dickc'iis, M. S., Ilorficu/iarisf. mltnriht, 

A. M. Ten lOyck, H. A(,u., df/r/ccZ/am/. (I. (’. Whoch*r, Jk S., Ai<Hld(int in Fi-vdimj 
Oscar lOrf, Ik S. Ac.k., JUdnjuxp Animal Fr/tn^imentti. 

Jlmhandman. Alic^‘ M. Melton, Ik S., Clerl' la Plrrrfar. 

Lorena Fi, (Mtanons, Ik S,, Sicrrlarif. J. (J. Haney, M. S., Superlnfirndi-nf of Fort 

V. M. Shocsniith, Ik S., {mutant to Fnd~ JlatfK Branch F rperimeut Stidion, HoifH. 

hig and Fold ]]orlc. O. H. Filing, Foav Fart Ila»fH Branch 

(t. a, Dean, Ik S. , Aaxistant BJalamalaijint, Ft pcrlnicnt Statlan. 

L. F. Pauli, IM. A., A>^mHtanl Jtataniiit. 

GKNEIUL OUTLOOK. 

The vv^ork of the Kansas Station has been continued during tlu'. past 
year alonj,^ imu-h tli(> sanio liiids as formerly. 'I'ho eximrimonts in 
commercial orcharditifr were A ery much deranged l)y the destruction 
of a large i)art of tho orchard and \dnoyard hy the floods last 
spring and have been discontinued. The farm department has largely 
increased its experiments Avith farm crops, including variety work 
with all the common ( ('reals, grasses, and forage crops, and rotation 
experiments with Av'heat and (lorn. There are now about 450 plats 
under experiment. The horticulturist in connection with his efforts 
to improA'e tlu' native fruits is soh'cting persimmons for tjie purpose 
of securing seedless v arieties of larger size and bettor (juality than the 
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wild fruit. Much the same work is boin^ attempted with the papaw. 
Quite extensive feeding experiments have been made with (‘alves, 
cows, and steers in testing various corn and Kafir corn feeds, skim 
milk, buttermilk, alfalfa, and silage. Ex])eriment8 are also in progress 
to determine the best varieties of grasses for permanent pasture, of 
annuals for spring and fall pasture, and of crops for silage. The 
station is cooperating with the Bureau of Animal Industry of this 
Department in studying the conditions and limitations in(‘ident to the 
extension of the dairy industry in the short-grass country between the 
Mississippi River and the Rocky Mountains, with the Bureau of Plant 
Industry in testing novelties introduced by the sei^d trade and cereal 
investigations, with the Bureau of Chemistry in studying the availalde 
plant food in soils, and with this Office in ii-rigation investigations. 

A new plysical science hall has been completed at a cost of $57,000, 
exclusive of the heating plant and e(|uipment. This is a fine ]>uilding, 
and gives excellent accommodation for the chemical work of the sta- 
tion. The (‘ollege has commenced the erection of a commodious 
auditorium with an appropriation of $40,000 made by the last legis- 
lature, and a dairy building to cost $15,000, which was ])rovid(‘d ly 
the sanu' appropriation. The total amount appro])riated at that time 
for buildings and the maintenan<‘e of th(‘ college was $240,200, to 
extend over the biennial period. This includes $5,000 for jtn addi- 
tion to the shops, $10,500 for additional land, $10,000 for a water 
plant, $5,000 p(‘r annum for animal husbandry, $2,000 pm* annum 
for agronomy, $1,500 per annum for horticulture, and $2,000 i)er 
annum for farmers’ institutes. A number of changes have' Ikhui made 
in the station staff during the yeai*. The dairy husbandman, who has 
just re(;ently resigned from the station, was mad(‘ animal husband- 
man, and E. II. Wel)ster, assistant in dairying, was mad(' dairy hus- 
bandman. The latter has now resigned to cm ter the Dairy Division of 
this Department, and is succeeded by Oscar Erf, lately of the ITniver- 
sity of Illinois, who is also made animal husbandman. There have 
be(m chang(\s also in the A^eterinary and chemistry depaidments. 

The work at the Foil Hays Branch Station has been largely of a 
pionein* character, such crops ])eing grown as could ])e plantt'd on sod. 
An excellent crop of wheat was harvested, and t(‘sts of macaroni 
wheat, barley, and a large variety of grasses and forage crops were 
made. An orchard of 300 trees and a Auneyard of 500 vines have 
made good growth. The legislature appropriated a total of $32,500 
for the support of this station during the biennial period, including 
$1,000 for irrigation investigations in cooperation with this Office'. 
The experiments Avith cereals, grasses, and forage plants in coopera- 
tion with the Bureau of Plant Industry of this Depailrnent are 
conducted at the Fort H^iys Station and near Halstead, in HarA^ey 
County. 
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The Kansas Station is doing considerable useful work, but needs 
more generous support in order to make its investigations commen- 
surate with tlK'; agricultural interests of the State. With the rapid 
growth of the college with which the station is connected, and increased 
interest in the farmers’ institutes in the State, the duties of tlie men 
on the station staff have become too numei’ous and severe to permit 
them to give as much time and energy to the station work as is most 
desirable. This could be remedied if the institution were more liber- 
ally supplied with funds, so that the sbition staff* could ])e organized 
primarily with refereiu'e to the work of investigating agricultural 
problems. 

LINES OF WOUK. 

The principal lines of work conducted at the Kansas Station during 
the past year were as follow^s: Soils— moisture determinatioiis, bacterio- 
logical investigations; horticulture — interpollinating apples, selecting 
and improving native fruits; ])lant ])reeding -to increase tlii' protein 
content of corn; field experiments — growing drought-resistant crops, 
variety tests of grasses; feeding and digestion experiments —mainte- 
nance ration, experiments Avith wlu^it and wheat strawy feeding culves; 
diseases of animals — itd’ectious sore mouth of cattle, catth^ distemper, 
blackleg, poisoning from Aveeds; entomology; dairying; and extermina- 
tion of prairie dogs and gophers. 

INCOME. 

The income of the station during the p.ast fiscjil yejir Avas as follows: 


United Staten iippropriiition |15, (HK). (K) 

State aj)proi>riatioii ;j, 000. (X) 

Farm products 5, 51 1 . 01 

Balance on hand July 1, 1901^ 1, 740. 18 

Total 25, 254. 79 


A report of the receii)ts and expenditures for tlu^ United Statiss fund 
has been rendercnl in accordance A\dth the schedules ])reHcrib('d by this 
Department, and has been approved. 

rUBLI CATIONS. 

The publications of this station receiv<‘d during the past fiscal year 
were the Annual Report for lff02 and Bulletins lld-lifi on grapes, 
quality in beef, fattening steers without hogs to follow, baby beef, 
growing alfalfa in Kansas, the exact calculation of balanced rations, 
destroying prairie dogs and pocket gophers. The station also pub- 
lishes a large number of press bulletins which from time to time are 
collated and reprinted under a regular bulletin number. 

«For Fort Hays Substation. 
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KEKTUC^KY. 

Kentucky Agricultural Experiment Station, Lexm(jton. 
Department of tlje Agricultural an<l Mechanical College of Kentucky. 

(iOVERNING BOARD. 

Board of Control: George B. Kinkead ((^hnimian) , Lexingtov; William C. Bell, 
HnrroiUhurg; J. K. Path^rHon, herington; M. A. Bcovell (*SVcrctur?/), Lexhigton; D. F. 
Frazee, Lexingtim; Richard C. Stoll, Lexington. 

STATION STAFF. 


M. A. Scovell, M. S., Director: Chemist. 
A. M. P(*ter, M. S., Chemist. 
n. K. Curtis, aM. S., Chemist. 

Harrison Garinan, Euiomologist, Botanist. 
J. N. Harper, B. S., Agriculturist. 

J. O. La Bach, M. S., Chemist of Food 
Dieision. 

W. 11. Schertliiis, B. S., (lie mist. 

J. W. Nutter, Assistant Dairgman. 

O. M, Shedd, B. S., Assistant Chemist. 

S. D. Averitt, M. S., Assistant (liemist. 


D. W. May, M. S., Animal Ihtshandman. 

J. D. Turner, B. Ped., Secretarg to DC 
rector. 

R. M. Allen, B. A., Secretarg of Food 
Dirisam. 

Mary L. Did lake, M. S. , Assistant Ento- 
mologist and Botanist. 

W. G. Campbell, B. A., Assist(tvt in Co- 
operat i ve E t per i n i en ts . 

G. N. Keller, Asidstimt Fndtnnologist and 
Botanist. 


(fENKRAI. OUTLOOK. 

Th(' Kentucky Station is at present j^ivin^ more attention to in- 
creasin^r its facilities than to enlarging the scope of its investigations. 
However, there has been considerable development of work in the 
line of beef production, and a study of economic rations under local 
conditions for dairy cattle is in progress. In an experiment in fatten- 
ing beef cattle just brought to a successful close, dried distillery grains 
proved to be a better feed with corn than some of the by-products 
usually fed. Plans are now under way to cooperate with farmers 
feeding large numbers of cattle at the distilleries to determine the 
advisability of feeding dried grains or slop. Some problems in horse 
breeding are under investigation, also the source and system of sup- 
plying water for stock and for irrigation. For two years White 
Burley tobacco has been grown under canvas for the purpose of 
securing a finer quality of cigarette wrapper, and during the past 
season a tobacco compan^^ has also taken up the work, growing two- 
acre lots under shade in five different counties of the State. 

The station continues to cewperate with the Bureau of Plant Industry 
of this Department in studying methods of establishing and maintain- 
ing permanent pastures, the influence of origin of red-clover seed on 
yield of crop, rotation of crops, farm management, and tests of nov(d- 
ties introduced by the seed trade, and with the Bureau of Chemistry 
on sugar-beet investigations, investigtitions of the gluten content of 
wheat, and studies of available plant food in soils and of the influence 
of environment on the sugar content of muskmelons. The station is 
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doing a largo amount of ina^H'etion work, and itis ‘^talf rendern assistanoe 
to the State commissioner of agriculture in farmers’ institutes and to 
the State board of health in chemical and bacteriologk‘al analyses. 
The inspection work includes fertilizers, foods, feeding stuffs, and 
nursery products. 

A dairy barn, costing $8,500, and soiik' smalhu* buildings have 
recently been completed. The liarn (PI. Til, tig. 1) contains an office, 
veterinary room, herdsman’s room, bathroom, stalls for 80 milch cows 
(PL III, tig. 2), box stalls for ])iills and ca)\ cs, and the necessary storage 
space for feed, forage, and bedding. A new station f)uilding, (‘c)sting 
$20,000, is under construction. It is])cing built of pressed brick and 
will be wliolly devoted to the othec^s and laboratories of the' various 
divisions of the station. The new farm is being in part laid out for 
expei’imental work this season for the tirsi t inH\ The Kentucky Station 
now has a liberal income, which is devoted strictly to station uses, and 
a statf which is almost eiitirel}^ relieved from college duties. Linder 
such conditions it is rapidl}^ securing sucli fac ilities as will enai)]e it in 
the near future to greatly broaden its work of inv (‘stigation and thus 
increase its usefulness to the agricultui*e of tlu^ State. 

liINKS OF WORK. 

The principal line's of work conducted by the Kentucky Station dur- 
ing the past year were as follows: (^Kunistrv ; soils; analyses of fer- 
tilizers, foods, and feeding stuffs; inspection of oiH'hards and nurseries; 
field experiments —hemp, tobacco, cereals, legumes, fertilizers; hoHi- 
culture; plant brec'ding - wheat and sorghum; breeding of animals; 
pig fei'ding; diseases of plants broom rape' of hemp and tomato rot; 
entomology — the Hessian fly, apiculture; dairying. 

JN(X>1VIF. 

The income of the station during the past fiscal 3 ('ar was us follows: 


United States appropriation $>15, (XK). 00 

State approj)riation, in< hiding balaiue from previous yeai 5, 712 99 

including' balaru e from previous year 85,177 86 

Farm products, includm^i balance from previous yc‘ar 9,216 50 

Miscellaneous, iru hiding lialance from previous year 619.81 


Total 65, 726 66 


A report of the receipts and expenditures for the United States fund 
has been rendered in accordance with the s(‘hedule8 prescribed by this 
Department, and has been approved. 

rUBTJt^ATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 98-106. These cover the results of tlie study of forage 
plants for Kentucky; varieties of oats and their feeding value; inspec- 
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tion and analyses of foods; the value of certain grains and by-products 
as feed for pigs; commercial fertilizers; the Hessian fly — life history 
and remedies; broom rape of hemp and method of combating the 
same, and the feeding of dairy cows. 

liOUISIAXA. 

No. 1. Sugar Experiment Station, Audubon Park, New Orleans. 

No. 2. State Experiment Station, Baton Honge. 

No. 3. North Louisiana Experiment Station, Calhoun. 

Departinoiit of LouiHiana State University and Agrirultural and Mechanical College. 

OOVKKNINCJ BOARD. 

State* Board of Agriculture and Immigration: (Governor W. W. Heard, Batmi 
liouge; Ilenry L. Fu(jna [Ywe- President), Baton, Rouge; J. (1. I-ee {Commissioner), 
Baton Rouge; Tluw. T). Boyd {Presidetd of State Vniiersity), Baton Rouge; Win. C. 
Stubbs {director of State PJejtertmenf Station), Baton Rouge; John Dyrnond, Belair; 
Kinile Host, St. R(hse; A. V. Kastman, Lake Charles; K. T. Sellers, Walnut Lane; 
CiJhas Schuler, Kentrhie; II. I'. McCJcndon, ^imtte. 

STATION ST\FF. 


Sugar lCx[>eriinent Station, Audubon Park, New Orleans. 


W. C. Stuhbs, Ibr. 1)., Ihrertor. 

K. K. Blonin, M. S., Assistant Oireetor; 
Chemist. 

P. L. Hutchinson, B. S., Chemist. 

E. F. Lines, Assistant (hologisf, 

Robert CJlenk, Hu. (b, B. S , (^heniist. 


C. A. Bro>\nc, jr., Pii. 1)., Chemist. 

(t. 1). Harris, A!. S., M. A., OeologUt. 
(i. B. Taylor, B. S., Assistant Chnnist. 
(Jeorge Cbiquelin, Sugar Maker. 

1). Williams, Pirm Manager. 

J. K. McHugh, Secretary, Stenographer, 


Stat4* I'Xperimeiit Station, Baton Rouge. 

W. (’. Stubbs, M. A., Bii. H., Director. C. K. CoaU*8, jr., Pn. D., (hemist. 

W. R. Dodson, B. A., B S., Assistant H. Skollield, Treimurn'. 

Director. II. A. Morgan, B. S. A., NnUmologist. 

W. H. Dalrymplc, M. R. C. V. S., Vet- F. H. Burnette, Ifortmdturist. 
eririarian. B. 11. Atkinson, Farm Manager. 


North Louisiana Experiment Station, Calhoun. 

W. C. Stubbs, M. A., Ph. ])., l>irector. E. J. Watson, ITorticuUurist. 

D. N. Barrow, B. S., Assistant Director. TnixinMcChnulim, Dairyman, PonlMfrnan, 

Simon Baum, B. S., Chnnist. L. II. Peevy, Farm Manager. 


GENERAL OUTIXIOK. 

The work of the Louisiana stations follows very closely the lines 
heretofore pursued, special attention being given to beef production, 
using home-grown forage plants and the by-products of rice, cotton 
seed, and sugar cane. A very thorough study of the chemical com- 
position, digestibility, and feeding value of rice by-products is being 
made. The rotation experiments, tests of forage plants and other 
field crops, and the improvement of cotton, sugar cane, and potatoes 
are being continued. The field experiments at I^ton Rouge suf- 



122 


KB^POKT OF OFFICE OF EXPEKIMEKT STATIONS. 


fered greatly from drought this year. At Audubon Park injury was 
prevented only by irrigation. This station and the one at Calhoun 
are equipped for irrigation. In experiments at Calhoun on light, 
permeable soils, extending over three years, there has been an average 
increase due to irrigation ^‘of 11.5 tons of cane, 10.9 bushels of corn, 
1,309 pounds of stover, 8 tons of sorghum, 2.68 pounds of cotton, 1.87 
pounds of tobacco, 12 bushels of peas, and *1,203 pounds of watermelon. 
At the ordinary valu(\s of tliese crops there has been an average money 
gain by irrigation of $3Jb20 on cane, $6.91 on corn, $8 on sorghum, 
$8.55 on cotton, $9.35 on tobacco, $18 on peas, and $10 on water- 
melons. There has been an average proht on all crops of $14, despite 
the fact that nearly suffi(‘]ent moisture fell in 1900 for the needs of 
the growing crops.” At Audubon Park, on the other hand, with 
heavier rainfall and more compact soils, the average fora series of 
years in favor of irrigation has been small, and in many cases irriga- 
tion has ])een injurious. 

The veterinarian is continuing investigations on stomach worms, a 
nodular disease of the intestines of sheep, and Texas fever, lie is 
testing a system by which he hopes to be able to nair healthy lambs 
from dams atlected with stomach worms or the nodular disease. In all 
this work he has the eir(‘(‘tive cooperation of the entomologist. The 
latter, from a study of th(‘ life history and habits of th(‘ cattle ti(*k, is 
working out a system of rotation of lields for tick-infested cattle, which 
promises an effective nnians of ridding cattle of ticks and controlling 
the disease. He is also cooperat ing with the Division of Entomology of 
this Department in studying horseflies, the Mexican cotton-])oll weevil, 
and mos([uitoes. The stations are also cooperating with the Bureau of 
Soils in a soil survey. The geological survey, with a StatcMippropria- 
tion of $5,00(), has been continuetl The director is j)re 2 >aring a Sbxte 
exhibit for the Louisiana Purchase Exposition, for which an appropria- 
tion of $100,000 has ])een made. The m^w library, providc'd for by 
private bequest, and the dormitory and mechanical arts buildings, for 
which tlie State legislature made appropriations, are apiiroaching com- 
pletion. 

The Louisiana stations continue to exert a strong influence for the 
irni)rovement of agricultural practice in the State. The work of the 
veterinarian in immunizing cattle against Texas fever is doing much 
to encourage the introduction of improved ])eef and dairy animals. 
The opportunity for development along these lines is large, as the 
stiitions have shown that abundant forage is easily produced, and the 
by-i)roducts of tlui cotton, rice, and sugar industries furnish a large 
amount of cheap concentrated feed. The work with forage plants has 
l>een very comprehensive and successful and has met with so much 
favor that there has bet3n a large demand for bulletins on this subject. 
As in former years, considerable attention has been given b}^ mem- 
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bers of the staff to work in farmers’ institutes. There is need of 
additional funds to investigjite problems which the rapidly growing 
resources of the State are bringing up — problems in animal husbandry, 
in irrigation for rice and the utilization of rice products, in sugar 
production, and in cotton growing and the development of means fbr 
resisting the advances of the Mexican cotton-boll weevil. 

TJNES OF WORK. 

The principal lines of work conducted at the Louisiana stations dur- 
ing the past year were as follows: 

SiKJAU Station. — Chemistry; ba<*teriology; soils and soil physics; 
field experiments — tests of fodder plants and varieties of cane; horti- 
cultun' — tests of home-grown r, northern-grown seeds; sugar making; 
drainage; irrigation. 

State Station. — Geolog}^; botaii}’^; bacteriology; soils; inspection 
of fertilizers and Paris gr<^; 40ki — forage crops, 

If'gurnes, rotations, varieties of cotton and sugar cane; horticulture; 
animal husbandry™ lireeding and feeding for beef production; diseases 
of animals- inoculation for Texas fever, study of the nodular disease 
of the intestines of sheep, anthrax, glanders, etc., and entomology. 

Nokthekn Station. Chemistry; soils; fertilizers; field experi- 
ments; horticulture; feeding experiments; stock raising, and dairying. 

INCOME. 

The income of the stations during the' past fis(*al year was as 


follows: 

rnited States appropriation $ir),CXK). (X) 

State appropriat ion 20, 000. 00 

Fees 10,0(X).(K) 

Farm products 1, 809. 80 

MiscellaneouH, includinjj; balance from previous year 11, 218. 02 


Total 58, 087. 92 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the s(*hedules prescribed by 
this Department, and has been approved. 

publications. 

The publications of these stations received during the past fiscal 
year were the Annual Ilejxirts for 1901 and 1902 and Bulletins OO-Tl 
on ('xperiments in cultivating sugar cane, broom corn, home-grown v, 
purchased seed, pecans, cane borer, a report on the geology of Ix)uis- 
iana, analysis of commercial fertilizers and Paris green, sheep, forage 
crops, grasses, alfalfa, clovers, etc. 
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MAINK. 

DCaine Agricultural Experiment Station, Orono, 
l)epartin(‘iit of Uiiivcrnity of Maine. 

CrOVERNINO HOARD. 

Station CoiiiK'il : (Teorjif4‘K. FellowH (l^r}i}de)f1), Orono; (/ban. I). Woo<l8 {Se<retar}f)y 
Orono: Joliu A. lb)l)ertb, Norwuy; (/has. L. Jonos, (^onnn<i; AUx'H .1. Ouixin, i^rono; 
A. AV^. (lilmaii, J'oirrofI; Kn^'(‘ne H. Libby, Auhtirn; CliaH. S. Po])*', Mfmehcstf'r; 
JarnoH M. Barfh'tt, (Jromt: L. IT. Merrill, Orono; F. L. Riih»(‘II, Orono, W. M. Mun- 
8<^ni, Orono; (L AT. (Towell, Orono. 


M’ATION NTAFK. 


ChtiH. I). Woods, JT. S., Dirrdor. 

J. M. Bartlett, M. S., (Vtrmi.d. 

L. 11. Merrill, It. S., ChemUt. 

F. J^. ItuHsell, B. S., V. S., Vdmnorian. 
W. M. Munson, Ph. 1)., Ifioiirulhmsl. 

It. A1. (lowell, AT. S., >SVfx*A* Hnudluif, 
Pi>nHr}f. 


K<litb M. Pateb, Jb A., EntomoJof/iyf. 

<1. A. J)rew, Pi I. n., /(fo/o(/lst. 

II. II. Hanson, B. Assixfottl (’hnnii^t. 

S. C. Dinsinore, A.sfostant i'ltnniht. 

M. lb (^nninintjjH, B. S., .(.v.v/.v/nn/! TIort'n 
rH/lnrint. 

Annie AT. Snow, Slrnoytuiphrr. 


( 5 KNKRAT. OUTLOOK. 

Th(‘ work of the Mniiu' Station during’ th(‘ past year has ])('on largely 
a continuation of investioations startiul in foriiK'r ytnirs. The di^’os- 
tion investigations with lundK'rinen, in (‘ooperation with this Oftiee, 
hav(‘ ])(^(ni (‘ontiiuK'd, and the most rexinarkabh^ ft^aturt' notc'd htis Ikm'u 
the very hirin' dietarit's of these men. Digestion investigations with 
steers have ineludi'd studies upon tiie etft'ct of ditVenmt amounts 
of protein of the same kind upon di^^^estihility, and th(^ compar- 
ative di^'estibility of htMivy and li^lit rations. An exj)eriment is 
in ])ro^m‘ss to show the effiad of different chemicals upon the con 
servation of nitroe*en in him manure; also ('xperiments with different 
varieties of potatoes witli nderence to tlieir rcsistiince to Idi^dit, and 
tlie liandlino: of tlie crop from blijrhtol fields with the idea ordiscov- 
(yiin^ a method that will clieck tln^ I'ot. JVTi^thods of seeding ^rass and 
top-dressing^ experinamts with f^n-asses arc in pro^rress. ExpcM-iments 
with the An^rora goat for clearing underbrush in woods have been 
continued. A number of .box experiments wjth raw phosphates, in 
whi(‘h tui-nips w(u*e grown as a solvent crop precluding a crop of toma- 
toes. have b(‘en finished. When a fair (Top of turnips was turned 
undei, ncMirlA' good a growth of tomatoes was secured as when acid 
phosphate was used, d^he results of the analyses of cereal foods have 
been published, and there has been such a wide demand for the results 
that arepi-int of the bulletin has ])een iKH'essary. One of the features 
of the poultry invi^stigations of the past year was a studv of the floor 
space needed for different-size.d flocks. The results have recently 
been published in Bulletin 93. Besides the nutrition iiivestigations in 
cooperation with this Office, the station is cooperating with the Bin-eau 
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of Plant Industry in testing vegetables and studying the influence 
origin of red-clover seed on yield of crop, and with the Bureau of^ 
Chcinistry in studying the available plant food in soils. By action 
of the board of trustees of the university the stiition officers have ]>een 
relieved of the inanageinent of the university farm and horticultural 
plantation. Meanwhile the station has the same use of this projKJrty 
for the purpose of investigation that it has had in the past. The 
station building has beorj enlarged so that its floor s[)a(‘e is nearly 
doubled, and a new clnunical laboratoiy, an (Mitomological laboratory 
and office, and a mailing and reading room hav(' been pi-ov id<'d in the 
new addition. A new poultry house is now being (‘ri'cted. The 
department of zoology has be(m discontinued, and the dc'partiiKmt of 
entomology reestjiblished. For the present a volunt(MU* assistant will 
have charge of the entomological work, but it is ho})(‘d to enlarge this 
work in the near future. It is Ixdieved that the changes made in the 
organization of the stjition and its improveni facilities will make its 
work still more effective. A recent nwdsion of the nrailing list by 
asking persons desii’ing to keep their addressees on this list to return 
postal cards to the station has shown that thee station has th(‘ sup])ort 
of a large farming constituency. With its })r(‘sent resource's it is 
wisely restricting its main work to a few' lines. Largei- funds could 
be profitably used iii the extension of its work in dairying, ento- 
mology, and horticulture, and cooperative field and orchard experi- 
ments in difl'ereiit parts of the State. 

LINKS OK W'OKK. 

The principa‘1 lines of work <’onduct<‘d at the Maine Station during 
the past year were as follows: Chemistry a study of the effect of 
chemi<‘als on the conservation of nitrogen in lien juanure; of the 
inanurial n alue of ashes, mucks, seaweeds, and of bone, and of sea- 
weed as a cattle feed, miscellaneous analytical work; botany; inspec 
tion of fertilizers, concentrated commercial feeding stuffs, seeds, and 
creamery glassware; horticulture — experiments in tlie selection, prop- 
agation, and improvement of blueberries; study of hardy fruits and 
vegetables; diseases of plants fungus diseases of potatoes and other 
plants; fruit and nutrition of man and animals; poultry investigations — 
breeding and feeding experiments; diseases of animals; (mtomology; 
and dairying. 

INCOME. 

The income of the station during the past ffvscal year w’as as follows: 


United States appropriation $15, 000. 00 

Farm products 2, 8 1 8. 92 

3, 510. 85 

Balance from previous year 28. 06 


Totel 21,357,83 



126 


RKPOKT OF OFFICE OF EXPERIMENT 8TATIOKB. 


A ro.[)ort of the receipts and expi^nditurcH for th('. United States 
fund has })eeu rendered in accordance with the wchcdules prencribed by 
thin Department, and has been approved. 

riJBiac^ATIONS. 

The pid)lieations of this station received during the past liscal year 
were Hulletins 88-01, including two reports on fc'rtilisicr insp<H*tion, a 
report on finances and meteorology including an index, and bulletins 
on the following su])jects: Grass thrips, cereal bn^akfast foods, 
variation of Trillktm <irand!jf<fruin^ potato insecticides and fungicides 
in 1002, oat smut tind its prevamtion, the chinch bug in Maine, and 
experiments in orchard culture. 

MAUVLANI). 

Maryland Agricultural Experiment Station, (hlh’fjr Park. 

J)ej>iirtineut of Maryliiiid A^ri<*nHural 


Board of TruHtcfs—vK^ricaltural CoininittcH* : (ioveriior J. \V. Smith, Aauapalh; 
ChaK. W. Stanl(*y {Phairnam), LatnrI; C/hiis. \V^ Slaj^lo, Pahnuon ; I>avid S(‘ilKTt, 
ClmrHpr'naj; Murray Vandiv(‘r, Ham de (iran; (diaH. A. ( 'otinciliuaii, (dfindan; 
Alhui Dod^c, Wai^h'aajiou, 1>. (\; Nohl(‘ 1^. Mit<‘hcII, lid Ah\ 

HTATION HTAKK. 

11. J. Patterson, B. S., Direrfor; ('hemid, K. <). (iariier, Sitperiidoaind o/' Fann^ 
J. H. Robinson, IlorfiruHurist, Rrnmler of Fjjferitnntts, 

S. S. Buckley, J). V. S., lWm//unV/?o (y\F. Aastin, H. S., llttriindlariHL 

W. T. L. Taliaferro, B. A., Aijnndtarid. T. B. Syuauis, B. S., Arthaj Futomolofjid. 
C. F. Doaue, M. S., I)airif llunhamlman lA ( Mlisliopj), B. S., 
ayid liacteriolofjist. F. 11. Bhalj^u'tt, M. S., A.ssidant Plant 

.1. B. S. Norton, M. S,, Jiotauist, yr(jd(d>1e Patholoffid, liotamd. 

Pathologist. J. K. Owens, M. J)., 'Prmmrer, 

JI. il. ilowtdl, ihrk. 

T. U. White, (iardenvr. 

(JKNEKAL OUTLOOK. 

The Maryland Station hafs continued itH work alonjj nearly the same 
lines as formerly. The studies on the influence of preservatives on the 
digestibility of milk fed to 3^oung <!alves have been (dosed and results 
published, which, while not conclusive, seem to indicate that no 
seriously harmful i-osults followed the use of preservatives, except 
possibly the falling out of hair on calves fed for a rather long period. 
It is pointed out, however, that there is little or no occasion for the 
use of preservatives, and a subsequent bulletin discusses at length 
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eoonoiJiical iiiethodH for improving iho keeping qualities of milk witli- 
out the use of preservative materials. The daiiyman is now studying 
the chemical changes in the composition of milk with advancing la(‘ta- 
tion, including in the determinations the casein and jilbumen, as well 
as the total solids and fat. Attention is also being given to the breed- 
ing up of a dairy herd and the growing of forage crops for dairy cows. 
Alfalfa has been j)roduced (piite extensively in the State and gives 
very satisfactory results. 

The station is experimenting with various methods of seeding and 
inoculating the soil and has taken up work with alkali soils, which are 
said to b(i (|uito prevalent in the State. The chief work of the veteri- 
narian has been in connection with an outbreak of tuberculosis in the 
held. About 27 animals are now (piarantiiied, this number including 
(jiiite. a number of young cattle which have been secured in a series 
of breeding-up experiments with the ordinaiy cattle of the State. In 
the horticultural department the practice of growing green crops and 
composting them has proved very satisfai'tory as a means of keeping 
u]) the greenhouse soil. The entomologist and vegetable pathologist 
continue to carry on incidental investigations in connection with the 
horticultural inspection work in the State. The station is cooperating 
with the Bureau of Plant Industry of this Department in making 
cer(*al investigations, variety tests of sweet jiotatoes, and studies of 
th(' influence of origin of red-clover seed on yield of croj); with the 
Bureau of Chemistry in investigating the gluten I'ontent of wheat 
and the influence of environment on the sugar content of musk- 
melons, and with the Bureau of Soils in a chemical study of soils and 
in making a soil survey. There have been a number of changes in 
the staff during the year, due to resignations to accept positions in 
this Department or in other stations. 

There is increasing evidence that the work of the Maryland Station 
is influencing the practice of the better farmers of the State, and the 
$5,000 appropriation given it by the last legislature was evidence of 
the appreciation in which it is held. It has considerable work In 
progress, which is being dev(doped along a few safe and im}X)rtant 
lines, and there is good opportunity for undertaking important in- 
vestigations in several other lines. The horticultural interests of 
the State are very large, and some of the })roblems affecting them are 
in need of investigation. This is especially true of diseases and insect 
pests affecting hoiiicultural crops and problems in truck growing, 
particularly the application of irrigation to the production of market- 
garden crops in the vicinity of large cities. At the j)resent time, 
however, the funds of the station are not sufficient to enable it to 
undertake additional work. 



128 


EEPOBT OF OFFICE. OF EXPERIMENT STATIONS. 


LINES OF WORK. 

The principal lines of wofk conducted at the Maryland Station during 
the past year were as follows: Chemistry- analytical work, study of 
milk preservatives, baking powders, etc.; soils; held experiments — tests 
of varieties of grasses, forage crops, soil renovators, (*orn, potatoes, and 
wheat, cultural, fertilizer, and inoculation expcu’iments, breeding and 
selection of corn and wheat; horticulture -orchard management, 
variety tests, cover crops, cultural methods, breeding and selection of 
stmwberries and carnations, rotation of vegetables in tlu' forcing house, 
systematic study of fruit areas in Maryland; diseases of i)lants; feeding 
experiments; dairying; diseases of animals; entomology — inspection 
of orchards, study of life history of injurious insects. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


Piiited Hi)pro|)riali(>ii $ir>, 000. (X) 

Stall* apj)r()priati()ii r>, (HK), 00 

Fanil jirodiK'tH 4, 257. 58 

Balance from pri‘viouH year 20. 40 

Total 24, 277. 98 


A report of tlie receipts and expenditures for ilu‘ llnit(‘d States 
fund has b(‘en rendered in accordance with tin' scbedul(\s pnvscribed 
by this Department, and has been approved. 

PUBLK’ATIONS. 

The publications of this station receivinl during the past fiscal year 
were the Annual Report for 1902, and Bulletins 88~S8 on thinning 
fruits, investigations as t^j th(‘ cause of pithiness in celery, feeding 
experiments with cows, influence of preservatives on the food value 
of milk, the periodical cicada and its occurren(*e in Maryland in 1902, 
and economical methods for improving the keeping (Qualities of milk. 

M A88A ( ^ 1 ITT8 E TT8. 

Hatch Experiment Station of the Massachusetts Agricultural College, 

A rnherfit. 

Department of tin* Massachusetts Agricultural College. 

GOVERNINO BOARD. 

Board of Trustees— Committee on Experiment Department: Janu‘s Draper {Chair- 
man), Worcester; J. J^wis Ellsworth, Boston; William Wheeler, Concord; Elijah W. 
Wood, West Newton; William H. Bowker, Boston; Henry H. Goodell, Amherst, 
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HTATION .STAFF. 


H. H. Goodell, LL. IX, Director, 

W. P. Brooks, Pii. I)., Agricultarist. 

G K. Stone, Ph. 1)., Botanidy Mfjroto{/id, 

C. A. Goessmann, Pii. I)., LL. I)., Honor- 
art/ Director; Dhrmid (Fertilizers). 

J. B. Lindsey, Pii. D., ( Foods and 

F(‘e<ling). 

II. Fernald, T*ir. J)., Katotnologid . 

F. A. Waugh, M. S., Ilorticulturid. 

J. K. Ostrander, C. F., Meteorologid. 

F. R. (Lurch, Amdanl Agricniturid. 

G. F. Freeman, Aiid' slant Botanist ^ Mgcol- 
ogid. 

N. F. Monahan, Assistaid Botanist. 

II. J). Haskins, B. S., Assistant Chemist 
( F(Ttilizers). 

J. F. ITalligan, B. S., Assistant ('hemist 
(Ft‘rtilizerB). 

J^'i. A. .loiies, Snpei 


W. F. Tottinghuni, Assistant Chemist 
(Foods and F(H‘ding). 

10. B. Holland, ]VI. S., J^'irsi Chonid (Foods 
and Folding). 

P. 11. Smith, B. S., Assistant ( lieniist [VooAh 
and Fee<ling). 

R. II. Rolx'rtson, B. S., Assistant ('hemist 
( Ft'rlilizers). 

J. (1. (yook, B. S., Assistant G/<c;/o',s7 ( IommIs 
and Fee<ling). 

11. T. F(‘rnald, Pii. D., Associ(tfe Entomot- 
ogist, 

G. (). Greene, M. S., Assista)it lUniicnt- 
tarisl. 

AlheTt Parsons, B. 1^., Inspector (IomxIs 
an<l Fi'eding). 

F. F. llenshaw, (thserfcr. 

G. F. Mills, Trrasnnr. 

'intendf nl of Darin. 


(3ENKKAL OUTl.OOK. 

The work of the Massachusetts Station has not changed inaterially 
during the past your. The entomologist has published a (‘atalogiu' of 
the Coccidte of the world and the results of studi(‘s on the life history 
of Aleurodes. lie is cooperating with other entomologists in making 
investigations upon the relation ))ctween tempo rat un‘ and insect life. 
In thedepartment of foods and feeding, dige.stion and milk experiments 
with brewers’ and distillers' by-products ha\e shown that these 
materials have a high rate' of digestibility, and it is b(di(n’'ed that the 
brewers’ grains furnish cdieap and quite satisfactory protein sources 
for milk producers. Malt sprouts, while giving reasonaldy satis- 
factory results, are not {)articularly to be n^commended because 
animals olqect to the taste. Careful and continued o])servations failed 
to show that any of these materials imparted obj(‘ctionable flavors or 
odors to the milk. Digestion tests have also been made with apple 
pomace, soy beans, hominy meal, and other concentrated feeds, and 
investigations have been started to determine the valiui of dried ))lood 
as a source of protein for milk production. In this department, and 
also in the department of agronomy, considerable attention is being 
given to alfalfa, soy beans, and cowpeas. llecent trials have shown 
that winter wheat and sand vetch sown together about September 1 
produ(*e a very desirable green feed for early spring. In (he depart- 
ment of agriculture the field and ]>ot exjxM iments are being continued 
as heretofore, and investigations are being made relative to the feeding 

S. Hoc. 148, 58^2 9 



130 


KEPORT OF OFFICE OF EXPERIMENT STATIONS. 


of fowls for for tho spoi'ial j)ur[)os(» of dot(*rnii!iin|^ tlio influence of 
fat in tlio ration. The dopartnunit of v(‘^otabl<* pathology and physi- 
ology has published roeentl\ the results of investigations pertaining to 
injuri(\s to sbad(‘ tr(‘es from (‘loetrieity. Th(‘ results of studies of 
tomato rots and th(‘ pruning of tomatoes are ri‘ady for pu]>lic*ation, 
and studies of the iiilluenee of soil b'xturi^ on th(‘ growth of ros(‘s and 
of the carnation sban rots have b(‘en undc'rtaken. 'The ehang(' of 
administration in the de])ai*tm(‘nt of hortieultuic'. has r(‘sult(‘d in the 
inauguration of sc'veral new lines of work, including (‘X])eriments in 
pruning jind ])ropagation, and work in s\stematic pomology. There 
are also variedy tests, cover-crop exp(M-iments, cultural (‘xpm’iments, 
and studi(‘sof apple soils. The station is (‘oojKU-ating with tin* Bureau 
of Chemistry of this I)e])artment in studying tlu‘ available plant food 
in soils. 

The Massachusetts Station has a consideiubh' amount of woi'k of a 
scientific character in hand, and has r(‘C(‘ntl> sti(‘ngth(m<‘d its stall by 
the appointment of a numbm* of assistants who ha\(‘ no colic'ge duti(‘s. 
A sim])liticati()n has fxam mad(‘ in tin' nndhod of acc'ounting and a 
system of ditlerent-coloK'd vouchers adopt(‘d for ditieicmt funds. The 
chemical department has ])ett(‘r faialities for (‘xjict ash aiailysis, con- 
sisting of platinum a|)paratus for incinenitions to s(‘cur(‘ mor(‘ exju*! 
results regarding th(‘ composition of plants. Tin* collegi' has erect(‘d 
a new building, which includes a women’s doi'initory and a dining hall 
for students. The Stat(‘ has givam funds foi* (piite an ext(‘nsive (*ol- 
lege and station exhibit in th(‘ educational building at th(‘ Louisiana 
Purchase Exposition. 

IJNES OF WORK. 

The princi])al lines of work conducted at the Mas.sacliusetts llatcdi 
Station during the past yt‘ar \\ei (‘as follows: ClnMiiisti'y miscidlaneous 
analytical work, studies of legunu‘s and plants afiecting tin' <[uality of 
butter; meteorology; analysi'^ and inspection of fert ilizc'rs and concen- 
trated commercial feeding stutfs; inspection of creamery glassware and 
nurseries; field (‘xperiments— soil inoculation, plat ex})eriments with 
fertilizers, grasses, and various farm cro])s. su])plem(‘nt(‘d by similar 
pot experiments; horticulture - varieties of pc'acluvs, grapes, and 
other fruits, raspberry hybrids, investigations with ])lums, study of the 
effect of eh'ctricity and illuminating gas on plants and trees; diseases 
of plants, especially those of melons, (*ucumbers, and lettu(‘e; diges- 
tion and feeding experimi'Uts; diseases of animals; (‘ntomology— 
study of the life history of economic insects and the use of insecticides; 
and dairying. 
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INCOME. 

The inconie of the .skition during the ])ast fiscal year was as follows: 


United States ap{)roj:)riatiori 1 15, 000. 00 

State appropriation 11, 200. 00 

Fees 4,215.25 

Farm produets 2, 298. 12 

Miscellaneous 8, 291 . 04 

Total 56,004.41 


A report of the receipts and expenditures for th<‘ United States fund 
has l>een rendered in accordance with the schedules prescribed by this 
Departiuent, and has been approved. 


PUBLICATIONS. 


Tlu‘ publications of this station received during the past fiscal year 
were Bulletins 83-S7, Meteorological Bulletins 157-1 73, and the Annual 
Ke])ort for 1002. Bulletins 83, 84, and 85 contain reports of the inspec- 
tion of fertiliz(U's and feeding stufl's; Bulletin 80 is on orchard treat- 
ment for the San Jose scale, and Bulletin 87 gives tin' results of seven 
\eai‘sof pathological and physiological studies of cucunibers under 
glass. 

michk;an. 

Experiment Station of Michigan State Agricultural CoUege, Agrtrultuml 

College. 

Department of Michipm State Agri(‘ultunxl College. 


GOVERMNd BOARD. 

state Board of Agriculture: Chas. J. Monroe (Prraideot), South Haven; T. F. 
Marstoii, Ihufi^ttf; Chan. FAIoore, AL i'lair; \V. IL Wallace, i^m/ ernor A. T. 
BHhh, Laof^hig; .lunatlian L. Snyder {Ihrmlent (d the ColUge), Agroraltaral iWege; K. 
B. Allen, Ypsflaati; K. D. Craluim, Grand Rapids; L, W, Watkins, Ma)ichiifter; B. 


F. Davin {TreafnmiA, Lansing. 

STATION 

C. 1). Smith, M. S., THreetor; Agriculturiftt. 
L. R Taft, M. S., Horticulturist. 

R. S/Shaw, B. S. A,, Lire Stock. 

R. II. Pettit, B. S. Agk., Entomologist. 

C. F. Marshall, Pii. I)., Bacteriologist. 

F. W. Robison, B. S., Chemist. 

F. S. Kedzie, M. S., Associate (Viemist. 

C. A. Waterman, M. D. C., Cotmiliing 
Veterinarian. 


STAFF. 

M. L. Dean, Assistant Horficnlturlst. 

B. (>. Longyear, B. S., Con.salting Botanist. 
Mrs. L. E. Landon, Librarian. 

T. A. Farrand, in charge of Substation 
(South Haven). 

L. M. (leisinar, hi charge of Subsi/ition 
(Chatham). 

A. R. Potts, Foreman. 

(iJassius Parsons, Clerk, Stenographer. 


Freight and exjiress address, iMnsing. 
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GENERAL OUTLOOK. 

The Michigan Station has continued to give prominence to invest!- 
gatioiiH with sugar beets and leguminous plants, but the nature of the 
investigations is such that no results along these lines of a positive 
nature have been announced during the past year. A digestion ex- 
periment with sugar-beet pulp to determine its influence on a ration 
otherwise made up of hay and corn indicated no change in the digesti- 
bility of these factors. Vetclu's grown at this station show a tendency 
to become dangerous weeds. In addition to the cultural and varietal 
experiments witli legumes, the study of their root nodules and the 
bacteria peculiar to each legume is occupying the entire time of an 
assistant bacteriologisl. The entomologist has been giving especial 
attention to a study of means for controlling the inos(juito nuisance, 
and has made some interesting o1)sei vations on an entomophthorous 
disease of moscpiitoes, which he is now propaguting The veterinarian 
has successfully used gasoliiu' in the tn^atment of sheep for intestinal 
and stomach worms. The botanist has mad(‘ a study of edilfle fungi, 
and published a ])ulletin on some of the common sorts. He has also 
made a classifleation of th(‘ v(dches. Some interesting experiments 
in greenhouse construction and management are also in j)rogress. 
These include' the construction, drainage, and aeration of ])eds for 
forcing tomatoe's, cucumbers, etc. In tin' dairy di\ision th(' work 
with cheese lesulted in showing a marked gain from dipping the cheese 
fresh from the hoop in paraffin. 

Among the recentl} inaugurated investigations are' a number of 
feeding and digestie)n experiments, studies of poisone)us plants anel of 
diseased cattle on the sandy areas e)f Michigan, and expe'riments with 
legumes, soil ine)culations, and sand-bineling plants. The station Is 
cooperating with a number of farme'is in testing soil inoculations with 
legunies, in fertilizer, cultural, and variety tests oi sugar beets, and 
in growing soy beans, cenvpe'as, and alfalfa. It continues to e*ex)perate 
with the Bureau of Plant Industi*} of this Department in experiments 
with sand-binding grasses along the lake shores, in studying the influ- 
ence of the origin of red-cto\ er seed on the 3deld of croj) and in growing 
sugar-beet seed, and with the Bureau of Chemistry in the investiga- 
tion of sugar-beet problems, the glub'ii content of wheat, and the 
available plant food in soils. The substations at South Haven and at 
Chatham have been maintained, as heretofore, with State funds. 

A laboratory with complete cipiipment for the chemical work of the 
station has been fitted up in the \eterinary building. The iwently 
completed bacteriological laboratoiy (PL IV, fig. 1) provides not only 
an excellent bacteriological equipment for students, hut also stalls and 
hospital wards for animals and first-class working laboratories for the 
station bacteriologist and his assistant. A description of the labora- 
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Plate IV. 




Fig, 2. Missouri College and Station— Laboratory for Animal Breeding, 
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tory is to be pwblishod soon in a special report. The Michigan 
Station is making good progress in tin* imj3rov?^(mient of its equipment 
and the prosecution of useful lines of work. It could profitably give 
increased attention to horti(*ulture by instituting more thorough and 
comprehensive investigations along this line, and the resources of the 
staiion might well bo enlarged for this purpose. 

LINES OF WORK. 

The principal lines of work <-onducted at the Michigan Station during 
the past year were as follows: (^hernistry — analysis and control of 
fertilizers and f(‘edirig stuffs, analysis of breakfast foods and condi- 
ments; bacteriology — aeration of milk, its effect on gases, souring, 
et(*., study of milk supply and the bacteria of the dairy; soils; field 
experiments-^ fertilizer, cultunil and variety tests with sugar beets 
and many other field crops, production of sugar-beet seed, rotations, 
experiments with cowp(»as, soy beans, and other legumes, breeding 
and selection of wheat; horticulture- variety tests and orchard manage- 
ment; diseases of jdants — fungus diseases of the sugar beet, clover, 
and fruits; feeding experiments -utilization of cowpeas, soy beans, 
and other legumes, comparison of corn silage with dried corn fodder 
and with beet pulp, fattening lambs with beet pulp; diseases of animals; 
entomology, and stable hygiene. 

' INCOME. 

The income of the station during the past fiscal year was as follows: 


United States ai)]>ropriation |15, 000. 00 

State apj>r()priation ^'5, 0(X). 00 

Bees 2,120.00 

Farm jirodiK'ts 2, 081. 10 

MiBi’ollaneouH, including balanee from j>revi<)UH }eai 2, 824. 69 


Total 27, (i25. 79 


A report of the receipts and expenditures for the United States fund 
has been rendered in accordance with the schedules prescribed by this 
Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 199-208, Special Bulletins 15-19, and the Annual Report 
for 1901. The Annual Report contains brief reports by the director 
and the heads of the different departments and reprints of Bulletins 
193-202 and Special Bulletin 16, The bulletins in the regular series 
include reports of the inspection work of the station, reports from the 
substations, and the records of investigations on the aeration of milk; 

o For substations. 
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cowpoas, soy beans, and winter vetch; some insc'cts of the year 1901, 
nioscjuitoes and other insects of the year 1902; not(‘S on small fruits; 
su^*ar-b(H't experiments 1902, and Michigan mushrooms. The special 
bulletins include two spray calendars, technical reports on the aeration 
of milk, and the investigations with mosquitoes, and a bulletin on sugar 
beets in the upper Peninsula. 

MWl^ESOTA. 

Agricultural Experiment Station of the University of Minnesota, Ht, Anihony 

Park, Sf. Paul 

Department of the riiivernity of MinneHota. 

({OVKHNINU HOARD. 

Board of Regents: (Ireenleaf C'lark {J^refodeui), St. J^aul; William M. Liggett, St. 
Anthony Pari; 8teph(‘ii Mahoney [Suntary), Minnntjtolh; Elmer E. Adams, Firgim 
FaJIa; Thomas Wilson, St. Paul; A. E. Rie(\ Wifhnar; O. (\ Striekler, Meir Pirn; 
Jajnes T. Wyman, Minnvapoli.y T. L. Sehnrmei(‘r, St. Paul; Go\(‘rnor Samuel R. 
Van Sant, ]Mnona; (Arus Northro]>, Mmacapoh.^; John W. Olsen, Albert fja: J. 

E. Ware, {TVearmrr), Minnrapollr. 

STATION STAFF. 

W. M. Liggett, Director. T. A. lloverslad, B. Agr., Saperintendeni 

W. M. Hays, M. A(rK., Ayricvltimst. oj Sah.statiort ((yoohston) . 

S. B. Green, B. S., Jlortindtanrt. IT. IL Ohaj)mun, B. S.,B. Agk., Supertn- 

Harry Snyd(T, B. S., Fhanld. Undent of Sahniat ton [ilrand Rapah). 

T. L. IlaeekcT, J)airy IIuHhanduntn. J. A. Hummel, B. A(t7i , Astn.danf (lieniint. 

M. IL Reynolds, M, D., V. AL, Vetrri- C. P. Bull, B. A<.u., ds.sv.sYm/^ \f/rlcuJturist. 

narian. A. J. Ruggles, B. S. A., Amidant E'nto- 

F. L. Wasliburn, M. A., Eniomologld. woloyid. 

Andrew Boss, Anurnd Ifa.shand/nan. J. A. A"^ye, Srrretary. 

Beyer Anne, Farm Foreman. 

(tENEKAL OUTLOOK. 

The work of the Minnesota Station htis not changed materially during 
the past year. Breeding investigations with ctuvals and grasses in 
cooperation with the Bureau of Plant Industry of this Department 
and with other northwt'stern stations continue to occupy a very promi- 
nent place in the wurk of tin* station. The station has also (‘ontinued 
to cooperate with the Bureau of Chemistry in studying the available 
plant food in soils, with the liureau of Statistics in s(M*uring data 
relating to the cost of growing field crops and to farm management, 
and with this Office in nutrition investigations, A study of mosquitoes 
in cooperation with the Division of Entomology has also been under- 
taken. The entomologist has succeeded in breeding the Hessian fly, 
and has thus been enabled to make some advance in the knowledge of 
this insect. The station chemist in connection with his investigations 
on the food and nutrition of man is planning to take up work with 
macaroni wheats. 
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Th('. substations at (irand Rapids and Crookston have been continued, 
as lierctofore, su})|)()rted by State fluids. At the latter place there 
arc held cxpiuiinents including vari(‘ty tests, rotations, and cultural 
ex])crinients with the principal cereals, and the seeds of promising 
varieties are distriliuted tliroughout the rc^gion in which the station is 
lo(*al('d. It is planned to close out some of the work at this station 
and during the past s(‘ason some progress has lieen made in this direc- 
tion. Siibse(|uently (‘xpeiiments in animal husbandry will be devel- 
opc'd, and a lu'W barn and a silo are to be erert(‘d for this purpose. 
The substation already has a iKinltry plant, and the experiments with 
poultry have resultc'd in soiik' devcdopiiKml of both commercial and 
farm poultry raising in th(‘ vicinity. Tlnu'c are also forestr}^ experi- 
ments, tests of diflenmt kinds of vegetables, and some work with 
hedges. The mattc'r of farm drainage is also Ixdng agihited, and a 
movement has lieim started for the establishment of an agricultural 
high s<‘hool at (h'ookston foi* R(‘d River Valley ])upils. 

The Minn(\sota Station (‘ontiniies to b(‘ a strong factor in the devel- 
opment of the agricultural interests in the Stat(^ It has (juite a liberal 
in(‘oni(‘ and th(‘ last legislatun^ made grants for new buildings for the 
eolh'g(‘ and station amounting to and yet tln^ demands made 

u])on tlie station ar(' so grcMit that it has been necessary to curtail some 
of thi' inv(‘stigations during the past year for lack of sufficient funds. 
The university has recimtly com(‘ und(M* the managmnent of a State 
board of control, established to manage tlu‘ tinances of all ]>enal, 
charitabh', and ('ducational institutions in the State. 

LINES OF WOHK. 

The principal lines of work conducted at the Minnesota Station dur- 
ing the past year w ere as follows: Chemistry of soils and farm crops; 
held (‘xp(*rim(‘nts“ rotations, tests of varieties of cereals and forage 
crops, pro})ortion of llax and wdieat to use when sown together, time 
and depth of seeding grains and amount of seed, methods of seeding 
grasses; hortieiilture - tests of vai*ieti(\s of fruits and vi'getables, use 
of wind-breaks, testing hardy sto(*ks for apple trees, imiirovement of 
native fruits; forestry; diseases of plants; food and nutrition of man; 
plant and animal br(*eding; feeding experiments; disi'ases of animals; 
entomology, and dairying. 

INCOME. 

The income of the station during the jiast hscal year was as follows: 


United States appropriation $15, 000. 00 

State appropriation, includinj;^ svibstiitioiiH 4B, 8S2. 06 

Farm products, including substations 16, 187. 14 

Total 72, 019. 20 
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A report of the receipts and expenditures for the United States fund 
1ms been render(‘d in accordance with the schedules prescribed by this 
Department, and has been approved. 

PUBLICATIONS. 

The publications of this station recedved during the past fiscal year 
were Bulletins 73-81 and the Annual Report for 1902. The subjects 
of the regular })ulletins are as follows: Growing swine of various 
breeds and crosses; human food investigations; fattening lambs, 1902; 
fattening steers, 1902; insects notably injurious in 1902; experiments 
in sheep husbandry; investigations in milk production; alfalfa, its 
chemical development, feeding valu(‘, and digestibilit}’; the digesti- 
bility of hog millet; review of the work of the Northeast Experiment 
Farm since its organization in May, 1<S90. 

MISSISSIPPI. 

Mississippi Agricultural Experiment Station, AgriciUtural College.^ 
Departniciit of MissiH8ij>pi Agricultural and Mc'chanical College. 

(.0\KRNI\<3 UO\Rl). 

Board of Trustees: Governor A. JI. Longino {Prmdnit ex officio), Jackson; R. 
King {Secretarg), A griaiHnral (hJlcge; Thaddeus Laiujdon {Treamrtr), Jackson; F. L. 
Hogan, tSfarlcUh; T. L. Wain \\ right, HlonewaU; T. 0. Dockery, Lore Station; J. T. 
Harrison, (\)lutnb(o^; W. (\ George, (Hri'enwood; W. H. Morgan, Shejginrdtown; J. J. 
Conian, Jackson; Henry L. Whitfield, Jackson; A. T. Dent, Macon; J. B. Bailey, 
Conehatta; J. (a Hardy ( i^resident of the (hllcgt’), Agric iltaeaJ College, 

STATION STACK. 

W.lj.UnichmHoUjM.H., Director; (heinisl, A. B. M(*Kay, B. H., Jloriiculturist 
E. B. Ferris, M. S., Assistant hieertor in J. C Kolxrl, V. M. D , ^"eten 7 n^nan. 

charge of McNeill Suhstafion. W. K. JVrkins, M. S., Associate Chemist. 

E. K. Lloyd, M. 8., Asststant Directin'; H. 8. (/hiltoii, B. 8., Assistant Chemist. 

Agriculturist. J. 8, Moore, M. 8., Dairy Itmlmndrg. 

O. W. Herrick, B. 8., Botanist, Kntoinolo- K. King, B. 8., Treasurin'. 

gi^t> J ohn Phares, Forernanof McNeillSubstaiion, 

Maude Butler, Stenographer. 

OENERAl. OUTLOOK. 

The Mississippi Station continues to direct its efforts mainly to the 
solution of problems in animal production, dairying, and the improve- 
ment of soils. In animal production the experiments with beef cattle 
in testing the i-elative value of home-grown and commercial feeds is 
most extensive. Incidental to this work is the investigation of prob- 
lems in producing pasturage and hay, the latter from wheat, oats, cow- 
peas, sorghiim, and Johnson grass. In dairying various problems in 

“ Telegraph address, Slarkville, Express and j)ost-offlce address, Apricullural College. 
Freight address, A. and M. CoUpge , Station. 
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feeding and caring for imre-bred cows and in handling dairy products 
are re(*civing attention. liecent experiments with a flock of about 45 
sheep indicate that these animals are well suited to the conditions 
existing in the State and desirable in farm practice. Work has also 
been started with swine and with brood mares for raising mules. The 
work with soils has included analytical work, the improvement of 
pastures, and a soil survey in cooperation with the Bureau of Soils 
of this Department. The entomologist has published results of his 
work with chicken mites and the Colorado beetle, and is giving con- 
siderable attention to the harlequin cabbage bug, San flose scale, bean 
leaf beetle, and tlie cotton boll weevil. ThchO inv(\stigations are in 
cooperation w itli the Division of Entomology of this Department. 

The investigations with fertilizers liav^e been conducted mainly at 
the McNeill Substation, although .some work of this kind has been 
done in connection wdth the horticultural work at the sbitiori, and 
some in cooperation with farmers. The McNeill Substation is located 
in the longleaf pine region of southern Mississippi, Avhere the soils 
art' un})roducti\ without the use of fertilizt'rs of some .sort. The 
results obtained w ith fertilizt'rs under .several difterent crops last year 
indicatc'd a need for superpho.sphate.s and nitrogenous fertilizers, but 
not for potash, (ireen manuring tests, pasturing experimt'nts, and 
rotation experiments are also being made at the substation. 

The Mi.ssissippi Station has a considerable amount of valuable work 
in progress in all of its departments. A new science building for 
the collegi' will give the station better <pu rters for its ilepartments of 
agriculture, horticulture, and entomology. During the year there has 
been considerable progress in making a clearer differentiation of col- 
lege and .station work with detinitA" a.ssignments of land for exiAerimental 
work in horticulture, agronomy, animal production, and dairying, and 
a les.sening of the college duties of .station unm, w ith readjustment of 
salaries to the advantage of the station. The station is, therefore, in 
a much better position to conduct investigations of real and permanent 
value to the agriculture of the State. The Shite is showing its appre- 
ciation of the work of the station by more liberal contributions to its 
resources, but considering the predominant agricultural interests of 
Mississippi, the operations of the station could be prolihibly conducted 
on a larger scale than its present revenues^^will permit. 

LINES OF WORK. 

The principal lines of work conducted by the Mississippi Station 
during the past year were as follows: Soils — restoring and maintain- 
ing fertility, study of artesian waters, methods of preventing erosion, 
and restoring washed soils; fertilizers; field experiments — growing 
pasturage and fonige crops, testing varieties of wheat, oats, and 
cotton; horticulture; animal husbandry — beef production, combined 
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with swine and sheep production; dairying-; diseas<‘s of animals — 
Texas tevei* aiul other diseases; entoinoloj*'v — chu’ken mite, and insects 
atfecting* the leading* ^-arden and farm i)rodiicts. 

INCOME. 

The iiK'omc of the station during the past fiscal year was as follows: 


Tliiited States appropriation $15, 000. 00 

FariYi products - H08. 07 

Misc(‘11aneous, iiududinj? balance from previous year 1, 409. 30 

Total - 17,217.37 


A report of the receipts and expenditures for the United States fund 
has been rendered in accordance with the schedules pres(*ribed by this 
Department, and has been approved. 

lUiniJCATIONS. 

The publications of this station received during the past fiscal year 
weri' Bulletins 7()-80 and the Annual Report for 1902. The bulletins 
included reports of investigations on beef <‘attle, the (diicken mite, and 
the work of the year at the M(*Neill Sulistation, and a fanners’ institute 
bulletin. 

MISSOURI. 

Missouri Agricultural College Experiment Station, (hlumbia. 

Department of tlie (/ollego of Agriculture and Mechanic Arts of th(* IJniverRity of 

Missouri. 

GOVERNING BOARD. 

Board of Curators — Executive Committee: Walter W^illiamH {('hairman) ,<hlinnhia; 
Campbell Wells, Platte City; J. F. Cinelich, Poonville. 

Advisory Council: The Missouri State Board of Agriculture. 

STATION STAFF. 

H. J. Waters, « B. S. A., Director. G. M. Tucker, B. S., Pit. T)., Agronomist. 

F. B. Mumford, M. 8., Acting Director; AV. L. Howard, B. 8., Assistant IfortinA- 

Animal Breeding. turi^t. 

Paul Schv»^eitzer, Pii. 1)., LL. D., Chemist. B, M. Duggar, Pir. D., Botanist. 

J .C. Whitten, M.H.jVu.D., IlorUcnlturist. H. S. Keed, B. A., Assistayit Botanist. 

J. M. Stedman, B. 8., Entomologist. R. M. Bird, Prr. J)., Acting Chemist. 

G. I. Reeves, B. 8., Entomologist. E. H. Favor, B. A., Assistant Ilorticnltarist 

J. W. Connaway, M. D. C., M. D., Veteri- M. W. Harper, M. ^.,Asdstantin Feeding. 

narian. John Hchnabel, Cardener. 

C. H. Eckles, B. Agr., M. 8., Dairying. J. G. Babb, M. A., Secretary. 

E. B. Forbes, Animal Husbandman. R. B. Price, Treasurer. 

Estelle Hickok, Clerk, Stenographer. 

«On leave. 
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GENERAT. OITTJ.OOK. 

The work of the Missouri Station has progressed steadily and in a 
very satisfactory manner. Tn the department of animal husbandry 
cattle-feeding experiments of considerable importance, partly in coop- 
eration with the Bureau of Animal Industry of this Department, have 
been conducted to determine the e(‘onomy of using cotton-seed meal 
for fattening cattle and the efficiency of Missouri bluegrass for finish- 
ing prime cattle. Breeding experiments with guinea pigs, mice, and 
pigeons have been undertaken to determine, among other things, the 
influence of birth weight upon development and maturity. It has been 
found that a heavy l)irth widght is distinctly favorable to vigorous 
development and early maturity. Other problems in breeding will be 
undertaken and givmi prominence in the work of the station. The 
horticcdturist has continued his investigations on the culture and care 
of fruits, and is doing considerable wmrk in grafting and selecting. 
The relation of (‘olor of twigs to hardiness of peach trees is ])eing 
investigated, also problems in the irrigation of strawberries, garden 
vegetables, and nursery stock in cooperation with this Office. In 
dairying some of the problems studied are an improved method of 
testing cream for fat, the ett'ect of spaying milch cows, and the eco- 
nomic value of fly repellents. In the chemical d(‘partment a dry Bor- 
deaux mixture has ])een devised. The agronomist is studying rotations, 
alfalfa <*ulture under various soil conditions, and northern and home- 
grown s(‘('d of wheat, oats, and corn. He is cooperating wdth farmers 
in growing alfalfa and in testing fertilizers for corn and soil inocula- 
tions. A part of this work is also in cooperation with the Bureau of 
Plant Industiy of this Department, with which the station is cooperat- 
ing in t(\sting the formation and management of meadows and pastures 
and the influence of origin of red-clover se(‘d on yield of crop. With 
the Bureau of Chemistry the station is studying the available plant 
food in soils and investigating the gluUm contemt of wheat. 

The Missouri Station is growing rapidly in number of investigators 
and material equipment. Its building operations of the past year, 
which have included the completion of a fine new stone build- 

ing for horticulture, botany, and entomolog}^ a st/One building for vet- 
erinary science and animal husbandry, including a laboratory of animal 
breeding (PI. TV, fig. 2), and new^ barns and feeding sheds, have tempo- 
rarily interrupted its work in some lines, but it is in betb^r shape than 
ever before for work of high grade. It is making an interesting and 
very valuable study of ‘‘baby beef’’ production. Dairy work is being 
taken up and has a close connection with work in beef production. 
The fruit interests of the State now exceed those of an}^ other State in 
area of orchards, and its work in this line is a prominent feature. The 
station continues to take quite a prominent part in the farmers’ insti- 
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tuto work and, while tliin encroaches upon the time of the station men, 
it has })een <piite bein'ficial in bringing the station prominently before 
the farmers, who in tii]*ri hav^e given it their confideneo and supjxirt in 
a marked degree. The station men are also doing much to aid in the 
work of the college of agriculture for the introduction of elementary 
agriculture teaching in the public* schools. The station director has 
been given leave of absence for the purpose of taking charge of the 
preparation of the State agricultural exhibit at the Louisiana Purchase 
Exposition, and Prof. F. B. Mumford has been made acting director. 

Consid('ring its limited revenues this station is doing a relatively 
large amount of useful work, and now that better facilities have been 
provided in the new buildings it (*ou)d profitably utilize larger funds 
in extending its operations, which, in view of the great agricultuml 
interests of the State, should be* condu(*ted on a larger scale. 

l.TNES OF WORK. 

Theprinci])al lines of work conducted at the Missouri Station during 
the ])ast year were as follows: Chemistiy -inspection of fertilizers, 
study of food adulterants and fungicides; field experiments — cereal 
and forage crops, fei*tilizers, rotations, renovating worn-out soils; 
horticulture— experiments with apples, plums, grapes, peaches, pears, 
small fruits, and nuts, breeding experiments with fruits, disc^ases of 
apples; bre(Hling experiments; feeding experiments with beef enttlo, 
sheep, and swine; diseases of animals, especially those of swine; 
entomology -study of ticks on c^attle, parasitf*s of sheep, and insects 
affecting fruits; dairying; and drainage and irrigation. 

INCOME. 

The income of the station during the past fiscal year was as follows: 

United Staten appropriation- * $15, 000. 00 

Fees 2,488.44 

Farm jmxlnrts 2, 838. 46 

Balance from previous year 3,229.61 

Total 23,556.61 

A report of the receipts and expenditures for the United States 
fund has been rendered in ae<*ordance with the schedules prescribed 
by this Department, and luis been approved. 

PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 51-60 and Circulars of Information 10-16. The subjects 
treated in the bulletins are as follows: The chinch bug, influence of 
height of wheel on the draft of farm wagons, breeding experiments 
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with 8heep, two insects injurious to the strawberry, pruning peach 
trees, dairy husbandry, msing calves with skim milk, feeding the dairy 
cow, corn improvement for Missouri, and a new Bordeaux powder, 

Missouri State Fruit Experiment Station, Mountain Grove. 

GOVERN INC4 BOARD. 

Truetees: J. 0. Ker>)y {I^esidetU)^ West PUiim; C. B. Me Aloe {Treamrer)^ S/trhigJield; 

T. M. Culver {iSecretary)^ Koshkonong. 

HTATION STAFF. 

Paul Evans, Director. F. W. Faurot, B. S,, Ansistant in lyiveatiga- 

Frank Horsfall, B. S., Amistant Horticul- lion of Plant Dimmea. 

turi' ' A. M. Swartwout, Field AssiMant. 

OENERAIi OUTIX)OK. 

Owing to the crop failure of 1902 the Missouri State Fruit Experi- 
ment Station decided to defer experimental work on diseases and 
insects injurious to fruit until next year, and devote attention more 
especially to extending the orchards and making general improve- 
ments. These orchards now contain 260 varieties of apples, 200 
peaches, 160 strawberries, 100 grapes, and quite a number of rasp- 
berries, blackberries, currants, gooseberries, and other small fruits. 
The orchard of seedlings bred at this station now includes over 1,200 
varieties, comprising peaches, apples, and straw})erries. It is the 
intention of the station authorities to make the practical work, such 
as the testing and improvement of varieties, a prominent feature. At 
the same time considerable attention will be given to the study of the 
more important diseases of orchard and small fruits. A new barn and 
an implement house have recently been completed, and plans are i)eing 
made for a greenhouse to be erected during the next season. 

LINES OF WORK. 

The principal lines of work conducted at the Missouri State Fruit 
Experiment Sttition during the past year were as follows: Horticul- 
ture — experiments with fertilizers and cover crops for orchards; 
breeding experiments with apples, peaches, and strawberries; orchard 
survey; tests of new land for orchard purposes; study of crown gall, 
bitter rot, root rot, and other diseases affecting fruits; experiments 
and studies of injurious insects; experiments with insecticides and 
fungicides, and inspection of orchards and nurseries. 

TNCXIME. 

The station is supported entirely by State appropriations, the amount 
for the years 190B and 1904 being f32,00<l. Of this sum a total of 
$10,740,39 was expended during 1903, 
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MONTTANTA. 

Montana Agrricnltural Experiment Station, Bozeman. 

D(‘partment of the Montana (\)lli‘jj:e of Ajijricultiire and Mechanic Arts, 

(iOVEKNlNO JlOAlll). 

Executive board: Walters. Hartman {ProiUieoi)^ Bozeman; JVter Koch {Becreianj 
and Tre(hv(rer)j Bozeman; John M. KoVaiison, Bozemayi; Joseph Kountz, Bozeman; 
K. B. Lamine, Bozeman. 

STATION STAFF. 

S. Fortier/' M. Fi., J>irecfor; Irrajaiion K. AY. Fish(‘r, B. S., Jlorfiral- 

Engineer. luriaf. 

V. K. Chesnut, Chemisl. Edmund Burke, Ai<.si)itant Chemist. 

F. 15. IJnfield, B. S. A., Acting Director; J. AY. Blaiikinship, Pu. 1)., BofaniM 
Agriculturist, Animal TJashandman. li. A. (k)oU‘y, B. S., Zoologist. 

W J. Elliott, Axsistant Dairgrnan. 

M. A. Laniim*, Stenographer, Clerh. 


(iENEKAJ. OUTLOOK. 

The Monttina Station has continued many of the investigations pre- 
viously reported, and has arrived at some (‘onclusions of considerable 
value. The data from four years’ experiments in feeding steers and 
sheep in carload lots are now tivailable for publictition. The results 
of investigations with poisonous plants have ])e(m puldished and some 
suggestions made which, if put in pra(*tice, should lead to a great 
decrease in the poisoning of animals. The inv(‘stigations with sugar 
beets show that a number of valleys in Montana, particularly those of 
the Bitter Boot and Yellowstone rivers, arc well adapted to the pro- 
duction of sugar b^ets. The pure-food investigations have brought 
some valuable results. The station has recently announced its discov- 
eiy of salicylic acid as a normal constituent of several kinds of fruit, 
and it is possible that the a(‘id thus normally found in fruit has been 
at times mistaken for an adultenint. The irrigation investigations in 
cooperation wdth this Office have been continued as a leading feature 
of the station work. The director is now t)n leav<‘ of absence for a 
year to take charge of the irrigation investigations of this Office in 
California, and the agriculturist is acting director. 

Some new^ lines of work have been taken up during the year, notably 
some preliminary work in experiments on dry land and on testing the 
effect of early spring and late fall irrigation. A beginning has l)een 
made also in dairy investigations, which will be considera])ly extended 
in the ensuing year. Cultures of fungms for the destruction of grass- 
hoppers have been sent out to some extent. A new seed barn and 
granary and a central heating plant have b(‘en (‘rected, and an appro- 

^ On l(‘ave. 
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priation in available for a new cattle barn to accommodate from 75 to 
80 head of cattle. The (‘hernist of the sbition has recently resigned to 
go to the State University at Boulder, Colo. The station has an 
increased income from farm receipts and from the State, and is in better 
condition than ever before for useful work, but the large extent of the 
State and the pressing need of studies of pro))h*ms connect(‘d with the 
dt'velopment of new agricultural regions make it impra(?ti(‘able for this 
station to satisfy the demands made on it with its present resources. 

LINKS OF WORK. 

The principal lines of work conducted at the Montana Station during 
the past year were as follows: C^hemistry — study of alkali soils, alkali 
limit of plant growth, eti'ect of mine tailings on vegetation, effect of 
various rotations on soils, sugar-])eet investigations, food inspection and 
miscellaneous analyticnil work; meteorology; botany study of plants 
utili/(Hl l)y Indians, plants poisonous to st(H‘k, and other systematic 
work; held experiments rotations, improvement of cereals, cooper- 
ative sugar-beet tests, test of grasses and forage crops; horticulture — 
01 ‘chard and small fruits and forest trees; feeding experiments— 
cattle and slice]); ])oultrv experiments; entomology — codling moth 
and other insects affecting fruits, vegetabh's, and shade trees; irriga- 
tion-duty of water, losses by evaporation, s(‘epage, methods of appli- 
cation, study of water rights, and plant and pot experiments to 
determine the water recjuireuients of plants and methods of a])plicatiori. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United States appropriation ^15, 000. 00 

State ai)pr()i)riation 5, 120. 97 

Farm j)ro<Uicts 4, 568. 60 


Total 24,689.57 


A report of the receipts and ex])enditures for the United States fund 
has been rendered in accordance with the schedules prescribed by this 
Department, and has been apjiroved. 

PUBLICATIONS. 

The publications of this station received during the past tiscal year 
were Bulletins 35-44 and the Annual Report for 1902. The bulletins 
include reports on investigations with beef cattle and sheej), forage 
conditions of central Montana, pork production in Montana, root crojis 
in Montana, food adultemtion, sheep feeding in Montana, sugar beets - 
the crop of 1902, the codling moth, the duty of water in Montana, 
and apple growing in Montana. 
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NEBRASKA. 

Ag^ricultural Experiment Station of Nebraska, Lwcoln. 
Department of the tJnivcrHity of Nebraska, 
oovERNiNG noAun. 

Regents of tiu' Univ(‘rsity: George F. Kenower {Prmderd), Wia^ner; PL von Forell, 
Aurorn; Carl J. Omaha; P'Jisha C\ Calkins, Kenrnq/; PMson P. Rich, Omaha; 

John L. Ti'ehTH, /Anraln; James S. Dales {Secrtiari/), Lincoln. 


STATION STAFF. 


P’i. A. Burn(‘tt, B. S., IHrecior; Animal 
Husbandman. 

T. h. Lyon, B. H. A., Associate Ihrcctor; 
Agricaltarisi . 

H. IL Nicholson, A., Chemtst. 

C. Pj. Besst^y, Pii. D., LL. D., Botanist. 
Lawnmee Bruner, B. S., Entonndogist. 

E. 11. Barbour, Pii. 1)., Ocolmjist. 

A. T. Peters, 1). V. M., Attima! Pallnd- 
ogist. 

G. D. Bwezey, M. A., MdcoroUnjtst. 

W. W. Marshall 


O. V. P. Stout, C. PI., Irrigation Engineer. 
Samuel Avery, Pu. D., Chemist. 

R. A. Plmerson, B. S., ffortindtnrist. 

A. L. Tlat'cker, B. S., Dairy lluslmndman. 
11. R. Smith, B. S., Animal JIashandman. 
J. 11. Gain, M. D. (\, Assistant Animal 
Pathologist. 

W. P. Sny<ler, Assistaid in Animal Jfns- 
handry. 

S, W. Perrin, Farm Foreman. 

J. S. Dales, Pu. M., Financial Secretary. 
Fvicntivc Clerk. 


GKNERAB OUTI.OOK. 

The Nehmska Station has continuecl the main lines of investigation 
previously reported. The results of eight different feeding experi- 
ments with cattle and pigs have been published. These experiments 
extended ov(‘r a series of years and included a large numlier of tests 
of diflVireiit rations to compare diderent kinds of loughage aloiu' and 
in combination with grains. In experiments to d(‘termin(^ the best 
week in a cow’s lactation it was found that nine-tenths of the cows 
made their best records during the first Dm we(‘ks of lactation, and 
that over one-half made their best rt‘cords during the first month. An 
effort is being made to improve corn by tin' selection of varieties 
adapted to the different sections of the State and by thi‘ selection of 
individual plants of desirable ([ualities. Investigations are in progress 
to determine a cheap and effective method of destroying pock<ff gophers 
and prairie dogs. P^xperiments in dipping cattle for psoroptic scabies 
are in progress. 

Investigations in cooperatioli with about 1,700 farmers are being 
carried on to test varieties of corn, winter wheat, macaroni wheat, and 
Kherson oats, several of these cereals being variiffies Introduced by 
this Department. P’orestry plantations are continued in cooperation 
with the Ifui’eau of I'orestiy, also studies of tlui influence* of environ- 
ment on plants in cooperation with the Bureau of Plant Industry, and 
irrigation investigations in cooperation with this Itecently the 

station has undertaken an investigation of the conditions and limitations 
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incident to the (ixtension of the dairy industry in the sliort-^rass coun- 
try between the Mississippi River and the Rocky Mounbiins in coop- 
eration with the Bureau of Plant Industry. The work of the station 
in fanners’ institutes is considerable. The appropriation for this woi'k 
lias been increased to $12,000 for the next bicnniuni and an assistant 
for farmers’ institutes is to be employed. 

The last leg'islature appropriated $15,000 for the estalilishment of a 
substation west of the one hundredth meridian in Nebraska. Tliis sta- 
tion has lieen located at North Platte, where it is expected that thri'e 
sections of land will be available for experimenbil ])urposcs. The 
legislature also made an appropriation of $100,000 for new buildings 
for the school of agriculture. These will include a $00,000 main build- 
ing, a dairy liarn and machine shop costing $i 1,000 each, a horticul- 
tural building and greenhouse costing $7,000, and an ('xtension of the 
heating plant costing $4,000. These improvements will greatly increase 
the facilities of the experiment station. 

The Nebraska Station is receiving more liberal treatment from the 
State than formerly, but could protitably us(‘ much larger funds in 
('xtending its work along the lines of corn breeding, cooperativi^ feed- 
ing, animal pathology, study of macaroni wln^ats, (l(‘velopm('nt of 
cream and cheese production, and the study of irrigation waters. 
Owing to the urgent demand for larger ex])('rim(nit^ with dairy cattle, 
dilferent kinds of roughage for milk, etc., the station needs moi*e ani- 
mals for feeding (ixperiments. 

LINES OF WORK. 

The ])rincij)al lini's of work conducted at the Ni'braska Station dur- 
ing the past year w<‘r(‘ as follows: Chemistry: botany: nieti'orology ; 
soils sourc(\s of moisture, moistun‘ as alfectisl ]>y ditfennit (‘ro])s, 
aeration, and fertilization; field experiments- rotations, lireeding 
experiments, grasses and legumes, sugar beets, winter whc'at, corn, 
soy beans, and imported grains; horticultun^ - devek^piuent (^)f hardy 
varieties of fruits by hybridization, grafting, and sidcction, and 
breeding of beans; diseases of plants; forestry; feeding and breeding 
experiments; diseases of animals - cholera in hogs, dysmitery in calves, 
abortion, mange, sorghum poisoning, cornstalk divsease; entomology- 
grasshopper fungus disease, chinch-bug disease; irrigation- records 
of water used on different crops, methods of cultivation, and records 
of discharge of several rivers. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United States appropriation $15, 000. 00 

Farm products, including balance from previous year 4, 8<>5. 7S 

Total 19, 805. 78 

S. Doc. 148, 58-2 10 
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A report of the receipts and expenditures for ihe United States 
fund has })eeii rendered in accordance w ith the schedules prescribed by 
this Department, and has been approved. 

PIJULKATIONS. 

The publications of this station received during tlie past hscal year 
were Bulletins 75-79. Bulletin 75 records the results of eight difl’erent 
feeding experiments with cattle and pigs. The other bulletins include 
reports on the poisoning of cattl(‘ by sorghum and Katii* corn, maca- 
roni wheats, experiments with the dairy herd, and experiments in 
orchard culture. 

NEVADA. 

Nevada Agricultural Experiment Station, Reno. 

Department of Nevada State Ilnivernity. 

(KnEKNlNi. HOAKI). 

Regents of University: J. N. Evans (RrenUUnt), Rnm; VV. W. Iiof)her, FJko; Richard 
Kirman, Row; (icorgo II. Taylor (Sonfarn), Row. 

STATION ST\FF. 

J. E. Stubbs, M. A., I). D., Director. (i. II. True, R. S., A(/ricHlfnriHt, Animal 

N. E. Wilson, M. S., 1 ^ tee- Director; ('homsi. Uashondinan. 

Peter Fransden, M. A., Zoologist, Raiti- Eliza b<*th S. Stu])bH, H. A., Stenographer. 

riologist. S. U. I)ot(*n, R. A., RntomidogiM. 

P. B. Ktmnedy, Ph. D., Botanist, JJorii- (’. K. Mtzinauii(‘t‘, Assmtaiit (hemist. 
culturist. T. W. Clark, Farm Foreman. 

1. AV. Ayres, M. A., Lihrarian. 

GENEKAl. OUTLOOK. 

The Nevada Station has not made' any material changes in ii,s work 
except in the department of agriculture and animal hushandry, where 
some new lines of work in irrigsition to determine the duty of water 
and experiments with root crops as a f('cd snpplcrnenttiry to alfalfa 
have been undertaken. The eciuipment of this dei)artnient has been 
improved by the purchase of a pair of pur(‘-bred Percheron horses, 
some pure-hred swine, and about $8(»() worth of high-grade Holstein 
cattle. The chemical department also has better facilities in the new 
building recently occu]>icd, and is doing some work with soils and 
with wheat to determine the relative amounts of gluten in several 
varieties. The entomologist, who has also been making improve- 
ments in the equipment of his department, has been studying the 
codling moth and making cooperative demonstration ('xperiments in 
a number of different localities on destructive crickets, grasshoppers, 
and red spiders. The botanist and horticulturist has been working up 
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the station herbarium, studying range conditions before and after 
sheep grazing, and making some observations on }X)isonous plants. 
The zoologist has continued making a collection of birds, with obser- 
vations on their food habits, and has recently undertaken similar work 
with rodents, particularly those destructive to agriculture. lie also 
has consulting work in veterinary science, and has given attention to 
outbreaks of big head in sheep, hog cholera, and anthrax. The irri- 
gation work of the station is in cooperation with this Office. 

The Nevada Station has added considerably to the strength of its 
staff and is coming into closer touch with the farmers of the State, but 
the equipment is still meager notwithstanding recent additions. The 
library of tlie station has not been in condition for use, but recently 
room has been provided for it and it is now being classified and 
arranged. Farmers’ institutes were held in three different places, 
with a total attendance of 983, thus showing that the people are taking 
a great interest in the improvement of agricultural conditions. This 
condition of affairs emphasizes the desirability of having the station 
put in a position to prosecute its work with greater vigor and on a 
larger scale. It is cspeciall}^ desirable that its operations in animal 
husbandry and irrigation should be extended. 

LINES OF WORK. 

The principal lines of work conducted at the Nevada Station during 
the past year were as follows: Chemistry; botany — studies of poison- 
ous plants and of range plants eaten 1 ) 3 ^ sheep; soils; field experiments — 
tests of varieti(*s of wheat, grasses, and oth(»r forage plants, experi- 
ments with different quantities of seed and with barn 3 ard manure; 
horticulture; forestry; animal diseases — hog cholera, anthrax, and big 
head of sheep; entomology; and irrigation. 


INCOME. 

The income of the station during the past fiscal 3 ’oar was as follows: 


United States appropriation $15, 000. 00 

Farm products 345.33 

Balance from previous year 226. 56 

Total 15,571.89 


A report of the receipts and expenditures for the United States fund 
has been rendered in accordance with the schedules prescribed by this 
Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were the Annual Report for 1902 and Bulletins 52-54, on water suppl}" 
and irrigation in Nevada, the burning of dead animals, and report of 
irrigation investigations, Humboldt River Valley, Nevada. 
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NTEW IIAMPHIIIIiK. 

New Hampshire College Agricultural Experiment Station, Durham. 

Department of New HampHliirc (^ollei^e <»f Agriculture and Mechanic Arte. 

GOVERNING noARl). 

Board of Control: John (x. Tallant {Chairman) , Pembroke; Warren Brown, Hamp- 
ton Falls; George A. Wa,Mon, New Boston); Chas. W. Stone {Seeretary) ^ Aridorer; 
W. D. Gibbs {President), Durham. 

STATION STAFF. 

W. D. (xibbs, M. S., Director. K. L. SJiaw, B. S., Assistant Agrwaltnrisi. 

F. W. Morse, M. S., Vice- Director; (hemisl. 11. II. Sendder, Ib A., Assistant Chemist. 
C. M. Weed, D. Sc., Entomologist. J. 0. Bridwell, B. S., Assistant Entomolo- 

F. W. Rane, B. Agr., M. S., Horticulturist. gist. 

F. W. Taylor, B. S., Agriculturist. K<hth M. Davis, Purchasing Agent. 

I. C. Weld, Dairy Manufactures. 11. F. Hall, Cardener. 

Mabel K. Towmseiid, Stenographer. 

GENERAL OUTIA)OK. 

The work of the New Hampshire Station during the past yt^ar was 
seriously affected by the resigiuition of th(‘ dir(‘ctor and agriculturist 
early in the year, and of the president of the college in the latter part 
of the year. All of the station offi(*ers laid their work inciH'ased by 
the division among them of other dutii's made necessary by these 
changes, and the progress of investigations was considerably hindered. 
Feeding experiments were suspended, and tiedd experiments and chem- 
ical investigations were much curtailed. Climatic conditions wuu'e also 
very unusual during the growing seasons and made the results of Held 
experiments very irregular. However, some important results were 
secured in the study of forage crops, and a successful experiment in 
suppressing black ffies ))y the use of oil on their breeding places was 
conducted in cooperation with a nmuntain hotel. 

The vacancies on the colh^ge and station staff* have now been filled 
by the election of William D. (xibbs, of Texas (formerly director and 
agiiculturist of the New Hampshire Station), to the position of 
president of the college*, and director of the station, and the election 
of an agriculturist and an assistant agriculturist of the station. The 
experiments in fertilizing grass lands in coopeu'ation with this Depart- 
ment and with farmers have be(*n concluded with indefinite results. 
The tests of novelties and studies of the influence of the origin of red- 
clover seed on yield of crop, in cooperation with the Bureau of Plant 
Industry of this Department, have been continued. New lines of 
work are now being undertaken, notably studies of the available 
fertility of the soil, by the chemist; the establishment of an orchard 
for the purpose of studying problems of fruit growing on rocky 
pastures, by the horticulturist, and the beginning of a practical 
collection of forest-tree seeds. 
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A new collepfc agricultural and horticultural building was dedicated 
recently with appropriate exercises. It furnislies additional office 
room and facilities for station work in agronomy, animal husbandry, 
horticulture, and forestry. The last legislature made an appropria- 
tion of $13,000 for equipping this building, also $15,000 for general 
expenses of the college, $7,000 for a college and station greenhouse 
whic‘Ji is now building, and $5,000 for additions to the heating plant. 
An addition of about $1,000 to station funds is realized from the 
inspection of fe(Miing stufis, nurseries, and nursery stock in coopera- 
tion with th(' State Board of Agri(‘ulture. The staff and equipment 
of the New Hampshire Station are now in good condition for useful 
and progr(\ssive work, but there is need of additional funds for work 
in animal husbandry and for cooperative work in different parts of 
the State. 

LINES OF WORK. 

The principal lines of work condiuded at the New Hampshire Sta- 
tion during the past year were as follows: Chemistry — study of yield 
of dry matter and digestil)le nutrients in corn and hay. loss of nutrients 
in corn fodder under different methods of storing; analysis of ferti 
lizers and feeding stuffs; iield experiments — crop rotations, variety 
tests of early corn; horticulture — tests of varieties of muskmelons, 
potatoes, strawberries, tomatoes, and other fiaiits and vegetables, 
experiments in forcing veg(ita})les, renovation of old orchards; ento- 
mology -suppression of insect pests, and a study of the life zones of 
the principal insects of the State. 

TNC^OME. 

The income of the station during the past fiscal year was avS follows: 


United States appropriation |15, 000. 00 

Fees 1,209.97 

Total 16, 209. 97 


A report of the receipts and (expenditures for the United Sttites 
fund has been rendei*ed in accordance with the schedules prescribed 
by this Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fis(‘al year 
were Bulletins 91-101 on the following subjects: Killing woodchucks 
with carbon bisulphid; silage studies; cold storage of apples; remedies 
for fleas; how to grow a forest from seed; Annual Kc^.port for 1901; 
inspection of fertilizers in 1902; a selected list of vegetables for the 
garden; the white fly of greenhouses, and fungus diseases and spray- 



160 


REPORT OP OFFICE OF EXPERIMENT STATIONS. 


infi;'. Then', were also rei‘eivecl Technical Bulletin No. .5, A Partial 
Bibliography of the Economic Relatioiin of North American Birds; 
and Technical Bulletin No. 4, Effect of Acetylene Gaslight on Plant 
Growth. 

KKW JEUS15Y. 

New Jersey State Agricultural Experiment Station, Netv BrurmdcL 
At Rutgers Collcjge. 

GOVERNINC4 BOARD. 

Board of Managers: Gov. Franklin Mnrx)hy, Newark; Austin Scott, New Brummek; 
Edward B. VoijrluH^s, New Urttmwlek; Epliraim T. Gill, JTaddonfield; John F. Driver, 
MalJiea Hill; II. L. Sabsovich, Woodbine; John E. Darnell, M(mmviile; David D. 
Denise (IMddeni), Freehold; .James Neilson, New Brunswick; Samuel B. Ketcharn 
( Vice- l^ed deni) ^ l^ennington; Peter V. D. Van Doren, MiJhtone; Ogden VV^)odruff, 
Elizabeth; Melvdn S. Condit, BooiUon; Abram C. Iloldriim, Westwood; Win. H. 
Belcher, Paterson; George E. De Camp, Roseland; Cyrus B. Crane, Caldwell; George 
Dorer, East Orange; Joseph B. Ward, Lgons Farms; Philip M. Brett, Jersey City; 
John Hudson, Jersey City; Henry Bell, Union Hill; II. A. Gaede, Hoboken. 

STATION STAFF. 


E. B. Voorhees, 1). Sc., Hirector. 

I. S. Upson, M. .A., Chief Clerk, Secretary j 
Treasurer. 

L. A. Voorhees, M. A., Chief (liemist. 

J. P. Street, M. S., Associate Chemist. 

W. P. Allen, B. S., Assistant Chemist. 

V. J. Carberry, Assistant Chemist. 

G, H. Burton, Laboratory Assistant. 


J. B. Smith, I). S., Entomologist. 

A. T. Jordan, B. S., Horticulturist. 

J. G. Lipinan, M. A., Soil Chemist, Bacte- 
riologist. 

G. A. Billings, B. S., Dairy Husbandman. 
Mary A. Whitaker, Sleuographer and 

Typewriter. 

H. W. AVilliams, Janitor. 


New Jersey Agricultural College Experiment Station, New Brunmmek. 
Department of Rutgers C/ollege. 

OOVKRNINO BOARD. 

Board of Trustees, Experiment Station Committee: Austin Scott {Chairman), New 
Bmrmvick; Henry W. Bookstaver, East Suiy-fourth street, N w York City; James 
Neilson, New Brunswick; Paul Cook,7Vo//, A". V.; William JI. Jxiupj), New Brunswick; 
John W. Herbert, jr., Helmetta. 


STATION STAFF. 


E. B. Voorhees, 1). Sc., Director. 

Julius Nelson, Ph. D,, Biologist. 

B. D. Halstead, 1). Sc., Botanist, Horti- 
culturist. 

J. B. Smith, 1). Sc., Entomologist. 


J. A. Kelsey, M. S., Field Assistant. 

I. S. Upson, M. A., Disbursing Clerk, 
Librarian. 

Augusta E. Meske, Stenogra'pher and Type- 
'ivriier. 


GENERAL OUTLOOK. 

The New Jersey Stations continue to give special attention to a few 
important lines of work which have been followed systematically for a 
numter of years. In addition to these, certain new lines of work have 
been developed in recent years. Thest' include studies of the breeding 
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habits and means of destroying mos<[uitoes; investigations in soil bac- 
teriology, especially on nitrogen-tixing ba(‘tcria; investigations of 
commercial feeding stuffs; studies in oyster culture; a comprehensive 
study of the fertilizing value of animal and green manures; plant- 
breeding experiments; experiments in the culture and utilization of 
forage and soiling crops; and the value of nitrate of soda for garden 
and field crops. In the investigation of feeding stuffs it was found 
that the number of spurious articles on the market was very much 
reduced over those of previous years, undoubtedly due to the inspec- 
tion carried on and the educational character of the publications con- 
nected therewith. Investigations concerning the appropriation of 
nitrogen by plants from various forms of nitrogenous substances 
have been finished in one of its phases, and the results confirm those 
obtained elsewhere in showing a relatively high availability for such 
products as dried blood, meat tankage, and cotton- seed meal, and in 
showing a much higher i*ate of availability for ground horn than was 
formerly assigm'd to it. In the investigation of the mosquito prob- 
lem much progress has been made and the results thus far secured 
encourage the hope that the methods suggested ma}" result in materi- 
ally reducing, if not wholly eradicating, this pest. The vstatioii is also 
cooperating with the Division of Entomology of this Department in 
studies of cranberry insects, the San Jose scale, and the Asiatic lady- 
bird. The irrigation studies in coopei-ation with this Office show a 
comparatively large number of small irrigation plants in operation in 
the market-gardening districts adjacent to the large Eastern cities. 
The operations of these plants are uniformly profitable, and it is evi- 
dent that they could be handled with vciy great advantage. 

The director of the stations, Dr. E. B. Voorhees, has been awarded 
the William 11. Nichols medal for tln^ 3 ear ended July 1, 1902, on his 
paper ‘‘Studies in denitrification,'' presented before the New York 
section of the American Chemical Societ v and published in the Journal 
of the American C'luunical Society. This meilal is awarded annually 
to the author >vho presents l)efore the New York section of the 
American Chemical Society the best paper embodying the results of 
original chemical research. Competition is not restricted to menil)ers 
of the American Chemical Society, nor necessarily to those who pre- 
sent papers in person. 

The stations suffered great tcmpomry loss through the destruction 
by fire of the station building on April 23. A large proportion of the 
records and collections was saved. The structure is now^ being rebuilt 
with insurance funds and will furnish better facilities for the various 
departments than hitherto. The w’ork of those stations is so s^^stem- 
atically and thoroughly organized and has proved so practically^ useful 
that there is no doubt that with larger resources they would make still 
more important contributions to the advancement of tlie agricultural 
interests of New Jersey. 



162 


REPORT OP OFFICE OF EXPEKIMENT STATIONS. 


LINES OF WORK. 

The principal lines of work conducted at the New Jersey Stations 
durin^^ the past year were as follows: Chemistry — study of adulte^rants 
of feeding’ stuffs, cliemical composition and relative value of the various 
kinds of lime used in the State, methods of examining insecticides, 
studies of the losses of nitrogen in barnyard manures; biology — oyster 
culture; botany; analysis of fertilizers, foods, and commercial feeding 
stuffs; pot and held expcu’iments — forage crops, soiling crops, experi- 
ments with fertilizers and garden crojis, experiments with barnyard 
manures; horticulture -(ailtural experiments with orchard and small 
fruits, ornamentals and vegetables, cross fertilization of eggplants, 
sweet corn, cucumbei’s, and tomatoes; diseases of plants — diseases of 
beans, potato(vs, sweet potatoes, and other garden vegetables; food and 
nutrition of man; diseases of animals; entomology — study of mosqui- 
toes and nudhods of eradicating them, study of the rose vscale, orchard 
insects, and tlie use of insecticides; dairy husbandry- -breeding up a 
dairy herd, study of domestic ])asteurizing methods and the care of 
milk in the home, fc'cding dairy cows, including the investigation of 
legumes as substitutes foi* purchased feeds; bacteria of soils, and 
irrigation. 

INCOME. 

The income of the stations during the past fiscal year was as follows: 

StiiU* station; Stato ai)})r<)j)riati()n (fiscal year ended October 81, 


$24,500 

(/olie^e station: United States appropriation 15,000 

89,5(X) 


A report of the receipts and expmiditures for the United States fund 
has been rendered in accordanc(‘ with the schedules prescribed by this 
Department, and has been approved. 

rUBLTCATIONS. 

The publications of these stations received during the past fiscal year 
were Bulletins 157-10;^ Special Bulletin T on Salt Marsh Mosquito, 
and the Annual Report for 1902. Bulletin lOl gives the result of in ves- 
tigations with alfalfa, cowpeas, and crimson clover as substitutes for 
purchased feeds. In the case of alfalfa hay versus purchased feeds the 
investigation showed that while more milk was produced on the feed 
ration the alfalfa ration was more profitable and resulted in a greater 
gain in live vreight. Similar results were secured in the comparison 
of crimson-clover hay with purchased feeds, and in the comparison of 
cowpea hay, silage, and crimson-clover hay wuth purchased feeds the 
conclusion was drawn that the home-grown ration was equally as good 
as the ration containing purchased feed. Bulletins were also published 
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on field experiments with nitrate of soda on market-garden crops, soil- 
ing-crop experiiiK'iits, the rose scale, concentrated feeding stufi's, and 
the liine-salt-Hulphur wash. 

XT5W MEIXICO. 

Agricultural Experiment Station of New Mexico, McHilla Park. 

Department of New Mexico College of Agriculture and Mechanic Arts. 

OOVKRNING nOATlD. 

Board of Regents: (Tranville A. Richardson {PreHident) ^ Ro-vtieU; II. B. Holt (Sec- 
rctart/ and Trmmrrr), Las (^rnrrs; Seaman Field, Deming; W. A. Cooper, Santa Fe; 
Jf)se Lu(‘ero, IjQS Clares. Advis^»ry Members: ( Jovernor Miguel A. Otero, Santa Fe; 
J. Francisco Chaves {Snperinteyalmt af Piddle Instruetlon), Santa Fe. 

STATION STAFF. 

Luther Foster, M. S. A., Director. R. Fred Hare, M. S., Chemist. 

J. J. Vernon, M. S. Aor., Agrlmltarlst. C. L. Post, M. S., Assistant Chemist. 

K. O. Wooton, M. A., Poianlst. IT. C. McLallen, M. S. Agr., Assistant 

J. T). Tinsley, B. S., ]''iee-r>inctor; Sods, Agrlcvttnrlsi. 

Meteorologist. J. M. S<*ott, B. S., Assistant Agrlculinrist 

Fabhin Oarcfa, B. S., IfortirnJinrist. F. F. Lester, Registrar. 

Pinckney Ford, Sti nographer. 

OENERAL OUTLOOK. 

During the past fiscal year th(' New Mexico Station has made prog- 
ress in systematizing its work and grouping it around irrigation as the 
most important line of investigation. The experiments of the station 
on pumping for irrigation have attracted more attention than any 
other line of woi'k that has been taken up. A numlier of problems 
have been attacked. It was necessary to determine whether the vol- 
ume of water was suflicient, also the size of ])oi*e and depth of wells, 
the best kind of {)ump, the best type of engine, and the cheapest fuel. 
The past year's work has been given mainly to the determination of 
the best kind of pump and the best type of engine. Some attention 
has also been given to a drainage experiment to remoA o the alkali in 
Pecos Valley. The undertaking has not been entirely sueccvssful, but 
much interest is aroused and the work is to bo undertaken on another 
plan. The horticulturist has done considerable work witli ornamentals 
and is giving some atkmtion to problems in growing onions and pota- 
toes. It has been claimed that potatoes could not be grown in the 
Mesilla Valley, but an effort is being made to secure varieties that 
will su(‘.cecd. Much attention is being given to alfalfa and other 
legumes, not only for forage purposes but also for the purjiose of 
improving the mechanical condition of the soil. Some tobacco work 
has been done, assistance being rendered by the owner of a tobac(?o 
factory in Albuquerque, who furnished the plants. The station has 
cooperated also with farmers in the vicinity of Mesilla Park in spray- 
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ing for fruit pests in commercial orchards. With this Department the 
station has cooperated as follows: With the Division of Entomology in 
investigations on the codling moth; with the Bureau of Plant Industry 
in investigations on the growth of fruit trees and the introduction of 
leguminous crops, and with the Bureau of Chemistry in the stiid}^ of 
available plant food in soils. 

Farmers’ institute work was organized during the year and a num- 
ber of successful meetings were held under the auspices of the college. 
The station staff was increased by the addition of an assistant to the 
agriculturist. The chemist resigned to be(‘ome director of the Indiana 
Station and was succeeded by his assistant. The equipment of several 
of the d(‘partments was improved by the addition of a number of 
implements and pieces of scientific apparatus. In addition to the regu- 
lar bulletins, a large number of press bulletins were issued on popular 
topics. The Territorial tax levy for the support of the college has been 
increased, so that it now yields about $1.5,000 per annum, and it is 
exi>ected that a readjustment of assessments will increase this amount. 
It is hoped that the station, which is now coming into close touch with 
the people of the State and is me(‘ting with their approval, will share 
in the more liberal funds thus provided. As it is now organized and 
equipped the station is in better condition than ever before. 

LINES OF WORK. 

The principal lines of work conducted at the New Mexico Station 
during the past year were as follows: Chiunistry — chemical survey of 
the waters of the Territory, analytical work, study of the ash of 
native plants; field experiments— alfalfa, grasses for lawns and pas- 
tures, cereals, soil renovators, forage crops; soils; feeding experi- 
ments with dairy cows, steers, and sheep to test the value of various 
grains and forage crops for soiling and for dry feed; horticulture- 
culture, pruning, spraying, and irrigation of or(‘hard, vineyard, and 
small fruits, vegetable culture, tests of shrubs, flowers, and forage 
trees; botany™ ^preparation of botanical map of the Territory, range 
problems; and irrigation. 

INCOME. 


The income of the station during the past fiscal year was as follows: 


United States appropriation $15,000.00 

State appropriation 750. 00 

Fami products 1 , 866. 91 


Total 17,615.91 


A report of the receipts and expenditures for the IJnit^^d States 
fund has been rendered in accordance with the schedules prescribed 
by this Department, and has been approved. 
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PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 41-48 and the Annual Report for 1902. The subjects 
of the bulletins are spraying orchards for the codling moth, alkali, 
and drainage and flooding for the removal of alkali. 


ISTEW YORK. 

New York Agricultural Experiment Station, Geneva. 

GOVERNING BOARD. 

Board of Control: Stephen H. Hammond (President) , Geneva; W. Hanlon {Sec- 
retary and Treamrer), Geneva; Gov. Benj. B. Odell, jr., Albany; Jens Jensen, Bing- 
karrdem; Thos. B. Wilson, Halls Comers; F. 0. Schraub, Lovmille; C. Willis Ward, 
Qmms; Eflgard (h Dusenbury, Porttnlle; Milo H. Olin, Perry; Irving Rouse, RocJies- 
ter; Lyman P. Haviland, Camden. 

STATION STAFF. 


W. H. Jordan, D. Sc., Direetor. 

G. W. Churchill, Agriculturist^ Superin- 
tendent of Labor. 

W. P. Wheeler, Animal Industry. 

H. A. Harding, M. S., Bacteriologist. 

M. J. Prucha, Pn, B., Assistant Bacteri- 
ologist. 

F. G Stewart, M. S., Botanist. 

H. J. Eustace, B. S., Assistant Botanist, 
h. L, Van Slyke, Pn. D,, (^liemist. 

E. B. Hart, B. S., Associate Chemist. 

C. (t. Jenter,^^ Pn. C., Assistant Chemist. 
W. H. Andrews, B. S., Assistant Clumist. 


F. D. Fuller, B. S., Assistant Chemist. 

C. W. Mudge, B. S., AssisUud Chemist. 

A. J. Patten, B. S., Assistant Chemist. 

G. A. Smith, Dairy Expert. 

F. H. Hall, B. S., Editor and Librarian.. 
P. J. Parrott, M. A., Entomologist. 

S. A. Beach, M. S., Horticulturist. 

V. A. Clark, B. S., jissisiant Horiieuliurist. 
O. M. Taylor, Foreman in Horticulture. 

F. E. Newton, Clerk and Stenographer. 
Jennie Terwilliger, Clerk and Stenogra- 
pher. 

A. H. Horton, CompuUr. 


GENERAL OUTLOOK. 

Aside from the inconveniences caused by the burning of its barns, 
the work of the New York State Station has progressed satisfactorily 
during the past year. Some of the completed lines of work are as 
follows: A study of phosphorus in feeding stufls, showing that there 
was no inorganic phosphorus in the feeds examined; a study of the role 
of lactic-acid bacteria in the early stages of cheese ripening, and the 
development of a method for the control of rusty spot in cheese fac- 
tories; the determination of the nature of the Cephalothecium rot of 
the apple and of a remedy for it; a test of the removal of afl’ected 
leaves for the treatment of cabbage rot, which has proven ineflfective; 
studies of cheese ripening showing the existence of acid salts of para- 
casein and casein, thus giving an explanation of many features in the 
process of ripening Cheddar cheese; the elaboration of methods for 
the estimation of proteolytic compounds in milk and cheese; the dis- 


«On leave. 
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covery Hiut a considc ruble part of the ripen of cheese is due to 
peptic di^»*estion of the paracasein salt, the [lepsin being introduced 
in the rennet; the establishment of the lime-sulphur-salt wash as a 
thoroughly practical and efficient insecticide. The station has inaugu- 
rated a large amount of new work with cheese and other dairy prod- 
ucts, has begun to study the metabolism of phosphorus and sulphur 
in the cow and hen, and is giving considerable attention to the grow- 
ing of seed with reference to vitality, and the shading of horticultural 
plants, particularly strawberries. 

The cooperative work with farmers has included a test of forage and 
soiling crops on Long Island; tests of spi’aying for potato scab and 
rot, raspberry cane blight, and cauliflower and cabbage black rot; 
experiments in the use of grape stocks and apple stocks, shading 
strawberries, growing chestnuts, storing apples, and the use of the 
lime-sulphur-salt wash. The cheese-curing investigations in coopera- 
tion with the Bureau of Animal Industry of this Department have 
been continued, also the growing of sugar-beet seed with the Bureau 
of Plant Industry, sugar-beet investigiitions with the Bureau of Chem- 
istry, and investigations of the San Josti scale and Asiatic ladybird 
with the Division of Entomology. In cooperation with the Vermont 
Station, a study of soft rot of cal)bage and cauliflower has been under- 
taken. The inspedion work of the station with fertilizers, feeding 
stuffs, Paris green, insecticides, and Babcock-tcvst glassware has been 
continued. 

This station is doing work of a high scientifle order and of great 
practical usefulness. Not only is it conducting a large amount of 
thoroughly scientific work which is likely to take years for comple- 
tion, but it is also attacking many problems capable of immediate 
solution, and is carrying the results of these investigations directly to 
the farmer through its publications, its cooperative work, and the par- 
ticipation of its officers in farmers’ institute work. Nearly all the 
heads of departments take part in the farmers’ institute work of the 
State, and this year the station is to cooperate with Cornell Univer- 
sity in giving a normal institute for institute workers. At this meet- 
ing the regular institute workers of the State will assemble for two 
weeks to receive instruction by means of lectures and otherwise on the 
most prominent features of station work and on the best way of pi’e- 
senting the results of the station investigations to the people in the 
institutes. 

LINES OF WORK. 

The principal lines of work conducted at the New York State Station 
during the past year were as follows: Chemistry —study of problems 
in cheese ripening, of changes in milk, and of fertilizers and feeding 
stuffs; bacteriology— study of problems in cheese ripening, tests of 
methods for the repression of rusty spot in cheese; meteorology; fer- 
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tilizers — study of the proportions and forms of fertilizing ingredients 
best suited to the staple crops of the State; analysis and control of 
fertilizers; inspection of feeding stuifs, Paris green, and creamery 
glassware; field experiments — tests of commercial fertilizers and stable 
manure on crops in rotation, study of crops grown on soils tn^ated 
with crude chemicals, and (‘ooperative tests of forage and soil-renovat- 
ing crops, variety tests of cowpeas and wheat, growth of mother beets 
to test the possibility of raising sugar-beet seed; horticulture — study 
of the cause and effect of self-sterility among gra{)es, effect of fertil- 
izers on the quality of strawberries and bush fruits, tests of various 
stocks for native grapes and for dwarf apples, comparison of American 
and Japanese chestnuts, use of screens for shading strawberries, experi- 
ments with apples in cold storage, breeding of grapes, raspberries, 
currants, gooseberries, and strawberries, test of lettuce fertilizers in 
the greenhouse, systems of fertilizing apple or(*hards, study of forcing 
tomatoes with reference to frequency of pollination required, collec- 
tion of data to determine the significance of correlatiori of parts as a 
factor in plant breeding; diseases of plants — investigations and experi- 
ments in the treatment of raspberry and black}>erry diseases, especially 
cane blight, stud}^ of diseases of apples, ten-year test of tlie efficiency 
of spraying potatoes to prevent disease and to increase yield, test of 
repressive measures for blac'k rot of cabbage and cauliflower, with 
investigation of soft rot of the same plants, study of Rhizoctonia as a 
cause of plant diseases; feeding experiments; poultry experiments — 
study of the effect and value of different classes of nutrients in poultry 
feeding and of inbreeding and selection as affecting egg prodmdion; 
entomology — biological study of the San Jose scale and the develop- 
ment of a successful and convenient method for controlling this insect, 
experiments on the fertilization of fruit by bees, study of the economic 
relations of Dactylopius; dairying; and irrigation. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United States appropriation $1 , 500. 00 

State appropriation 90, 25S. 16 

Insurance 7,504.55 


Total 99,062.71 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance wdth the schedules prescribed 
by this Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 213-232 and the Annual Report for 1001. The subjects 
treated in these bulletins are as follows; Treatment for San Jos4 scale 
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in orchards (spraying with kerosene and crude petroleum); a study of 
some of the salts formed by casein and paracasein with acids; methods 
for the estimation of the proteolytic compounds contained in cheese 
and rnilk; report of analyses of commercial fertilizers for the spring 
and fall of 1902; inspection of feeding stuffs; variety test of straw- 
berries (with popular edition); some of the compounds present in 
American Cheddar cheese; two universal troubles of apple foliage 
(with popular edition); potato spraying experiments in 1902; report 
of analyses of Paris green and other insecticides in 1902; investiga- 
tions concerning the self -fertility of the grape, 1900-1902: III, a study 
of grape pollen (with popular edition); control or rusty spot in cheese 
factories (with popular edition); I'aspberry cane blight and raspberry 
yellows (with popular edition); San eTosd scale investigations, IV (with 
popular edition); a destructive apple rot following scab (with popular 
edition); director’s report for 1902; some facts about commercial fer- 
tilizers in New York State; the relation of carbon dioxid to proteolysis 
in the ripening of Cheddar cheese; combating the black rot of cabbage 
by the removal of affected leaves (with popular edition). 

Cornell University Agricultural Experiment Station, Ithaca, 
Department of Cornell University. 

GOVERNING BOARD. 

Board of Trustees — Station Council: .TacobG. Schurman {President of the Ihbersitij)^ 
Franklin C. Cornell, Liberty H. Bailey, Enimoiirt L Williams {'Preamirer of th Im- 
versity), John 11. Comstock, and Thomas F. Hunt. 

STATION STAFF. 

L. 11. Bailey, M. S., Director. J. L. Stone, B. S. AssiMant Agnmomist. 

G. C. Caldwell, B. 8., Pn. D., Chemist. Samuel Fraser, Assistant Agronoinist. 

J. H. Comstock, B. S., Entomologist. R. 8. Northrop, B. S., Assistant Horticul- 

H. H. Wing, B. Agr., M. S., Animal turist. 

Husbandman. J. M. Van Hook, M. A., Assistant Plant 

G. F. Atkinson, Pn. B., Botanist. Pathologist. 

John Craig, M. 8 ., Horticulturist. H. H. Whetzel, B. A., Asfdstant Plant 

T. F. Hunt, M. 8 ., Agronomist. Pathologist. 

R. A. Pearson, M. 8 ., Dairy Industry. J. W. Gilmore, B. 8. A. j Assistant ^l^ron- 
J. A. Bonsteel, Pn. D., Soil Investigations. omist. 

M. V. Slingerlaiid, B. 8 ., Assistant Ento- J. A. Bizzell, Assistant Chemist, 

mologist. 8. W. Fletcher, M. 8., Pn. D., Assistant 

G. W. Cavanaugh, B. 8 . A., Assistant Horticulturist. 

Chemist. J. M. Trueman, AssiMant Animal Hus- 

J. E. Rice, B. 8. A., Poultry Husband- handman, Dairy Industry. 

man. E. A. Butler, Clerk. 

0. E. Hunn, Assistant Horticulturist. Lizzie V. Maloney, Stenographer. 

GENERAL OUTLOOK. 

The New York Cornell Station has continued its investigations along 
nearly the same lines as formerly, giving prominence on the one hand 
to problems of immediate practical importance, and on the other to 
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the solution of a number of scientitic problems of general importance. 
In chemistry an investigation has been made of the effect of formalin 
on the albumin in milk with results which may have an important 
bearing on the relation of formalin as a preservativ e to the digesti- 
bility of milk. Other preservatives will be investigated. Studies 
have been made of fermentation in the silo, the pink rot of apples, 
diseases and culture of ginseng, and a number of insects of the vine- 
yard and orchard. The work in animal husbandry has been a (*on- 
tinuation of feeding experiments with dairy cows and ])oultry. Regard- 
ing the latter work three bulletins have been published on the cost of 
egg production. The new Danish system of milking ha,s been under 
trial and results have been published. (V>operative work with farmers 
has been continued along sciveral lines in agronomy and in horticulture, 
the latter lieing concfuned principally with insects in the vineyard, 
cover crops, and the use of cheese-cloth shades for the growing of 
various cro[)s. The station has coojx'rated with the lUireau of Chem- 
istry of this Department in sugar-beet investig-ations. 

The Cornell Station is undergoing a complete reorganization under 
the management of the new director, who took charge July 1, 1908. 
It is the policy of the new management to organize several strong 
departments, with more complete efjuipmc'nt and greater independence 
of action than formerly existed. Already departments of agronomy, 
animal hus))andry, dairying, soils, horticulture, and ])oultry husbandry 
have been more or less fully organized. At the same time the (‘ourses 
of study in the college of agriculture are being developed and strength- 
ened, and agi'iculture will share equally with im'chanic arts in the 
land-gmnt and Morrill funds. The school of forestry in lh(‘ college 
has been discontinued, owing to the failure of the last legislature to 
make appropriation for its support. With a strong staff of specialists, 
and with prospects for greatly improved facilities, the outlook for 
investigations of a high character at the Cornell Station are very 
encouraging. 

LINES OF WOKK. 

The principal lines of work conducted at the Cornell Station during 
the past ye^ir were as follows: C/hemistry — study of soils, feeding 
stuffs, dairy products, insecticides, ctiuses of injury to foliage by Bor- 
deaux mixture; fertilizers; field experiments— tests of rotations, 
legumes, and fertilizers, tillage and fertilizer experiments with pota- 
toes, beans, buckwheat, etc., plat experiments with grasses; horticul- 
ture — forcing strawberries, tree fruits, and mushrooms, studies of 
Japanese plums and methods of spraying; diseases of plants— fungus 
diseases of forestand shade trees, study of the role of fungi in render- 
ing available the plant food in dead wood, study of edible fungi and of 
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numerous fungus and bacterial diseases of vegetables; feeding experi- 
ments — dairy cows, sheep, and swine; diseases of animals; poultry 
experiments — crossing of breeds, Experiments in the cost of egg 
production and on the effect of early molting on laying in the early 
fall and winter; entomology — study of the life history of several 
economic insects, spraying experiments; and dairying — relation of 
feed to fat content of milk, bacteriologi(‘al study of the germicidal 
action in milk, study of fermentation in condensed milk. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United States api>ropriation $13, 500. 00 

State appropriation «19, 833. 34 

Total 33, 333. 34 


A report of the receipts and expenditures for the United States fund 
has been rendered in accordance with the schedules prescribed by this 
Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fisc*al year 
were Bulletins 202-210 and the Annual Report foi' 1002. The fol- 
lowing are the subjects of the bulletins: Trap lanterns, or 'Miioth- 
catchers;’’ the care and handling of milk; cooj)erative experiments 
on the cost of egg production; shade trees; sixth n'port of extension 
work; pink rot— an attendant of ajiple s(*ah; tin' gi‘ap(‘ root worm 
or grapevine fidia; distinctive characteri.stics of th(‘ species of the 
genus Lecanium, commercial lauin growing in New York. 

NOKTIl ( AIIOJLTXA. 

North Carolina Agrricultural Experiment Station, WiM HnUigh, 
Department of North Carolina Collej^e of Agricnltnro and Mechanic Arts. 

GOVEKNIN(, nOAIU) 

S. L. Patterson, Commis,v(mrr of Agnrolturr ((lutlnnan), Raleigh. 

Board of Agriculture: John M. Forehand, AVWv/ZnWv J. B. Stokes, Wirahor; Wil- 
liam Dunn, Nf'ivhero; C. N. Allen, Avhtmi; R. W. Scott, Mehnlle; A. T. McCallum, 
Red Springs; J. F. M(*Rao, Laurinlmrg; K. L. Doiighton, Laurel Springs; W. A. 
Graham, Machpelah; A. Cannon, Horseshoe. 

fl^This is approximately the amount spent for experimental purposes out of an 
appropriation of $;35,000 by the State for eooi)erative experiments and university 
extension work in agriculture. 
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HTATION ST\FK. 

B. W. Kilgore, M. S., Ihrrclor. F. Jj. Hteven.s, M. S , Pn. 1)., Biolog^td. 

W. A. WitherH, M. A., Chnnid. W. (4. Morrinoii, M. A., Ai^i^idant ('hernid, 

C. W. Burkett, M. S., Pn. I)., Af/ncaltamL J. 0. Kendall, B. ui Dairtimg. 

W. K. Masney, C. E., lloriimltarid. J. S. Jeffrey, Punltripnnn. 

Tait Butl(T, 1). V. S., VderindrUiii. B. S. Skinner, Farm Sa]M nnU adt td, 

Franklin Sherman, jr., B. S. A., Knio- B. F, Walton, SnjH'naU ndnd af A grind- 
ifialogid. fund Kxprrvnndid Work. 

A. F. Bowen, Ihirmr. 

(lENEUAL OUTLOOK. 

TIk' work of the North Carolina Station has ]>eon continued along 
nearly tlu' same lines as formerly. The poultry work has been con- 
siderably (‘xtended by the purchase of additional bre(‘ding stock and 
the (U-ection of houses for their accommodation and for experiments 
with them. The nitrification experiments with different soils and fer- 
tilizer mat(‘rials have Iktui continued, together with the study of 
methods for determining the nitrifying power of diff’enmt soils. This 
work is conducted w ith great care and skill and reflects credit upon 
the station. A new fe(*ding-stuff‘s inspection act was passed by the 
last legislature and the State board of agriculture has empknT^d a 
chemist who will ha\o si)ecial cliarge of the work and will conduct 
microscopic studies of feeds and their adulterants. The biologist is 
making a careful study of a wilt disease of tobacco which has been 
present in th(' State* for at least two years. During the past year he 
cooperated w itli the Bureau of Plant Industry of this Department and 
the State' dej)artm(*nt of agriculture in a study on the* black rot of the 
grape and the results have* ]>eH*n published as a station ])ulletin. Some 
e*e)operative we)rk is also being de)ne wdth the Bureau of Soils in making 
a se)il survey, with the Bureau of Chemistry on the avaihible plant 
fe)e)el in soils, wdth the* Dixision of Ente)mole)gy on the San Josex scale 
tind the Asiatie* ladybird, and with farmers in preventing the smut of 
grain. 

The Ne)rth Carolina Station anel the State departme*nt of agriculture 
e*e)ntiniie to wa)rk te)gether harme)niousl3" and eflectivel}^, and the assist- 
ance of the* latter materiall}^ strengthens tlie WT)rk of the station in the 
State. The department now maintains three experimental farms, 
which are attracting much attention from the farmers, many of whom 
come long distiinces to see them. The work of these farms consists 
largely of variety, cultural, fertilizer, and other tests with cotton, corn, 
peanuts, tobacco, and grain, and experiments with grasses and forage 
crops and stock. About $5,000 was used for this work during the 
past year. The department still conducts on a somewhat larger scale 
the inspection work in entomology and quarantine work with Texas 
8. Doc. 148, 58-2 11 



162 


REPOBT OF OFFICE OF EXPEEIMEKT 8TATIOKS. 


fever. The veterinariaii’n efforts are directed largely toward clearing 
the country of Texas fever ticks in the effort to move the quarantine 
line farther south. The mailing list of the station has grown in four 
years from 6,000 to about 27,000, although the intention has been to 
enter the names of onl}^ such persons as request the bulletins and are 
likely to make use of them. The correspondence of the station has 
also increased greatly and is now very large. It is evident that the 
skitioii has a strong hold on the people and they are appealing to it in 
many ways. The farmers’ institute work is very popular and the 
demand now is for th(i better class of speakers who have a (borough 
grounding in the sciencii of agri(‘ulture and can base their talk on 
experiment or the latcvst development in agriculture. With such (evi- 
dence of conlidence in the station and with the cordial relations exist- 
ing betwe(en the difle.rent agencies for tlic promotion of agric.uKure in 
the State the outlook for the station is very promising. 

LINES OF WORK. 

The principal limvs of work conducted at the North Carolina Station 
during the past year were as follows: Chemistry *- -rate of nitrification 
of different nitrogimous su])vstan(*es in different soils, methods of analy- 
sis; soils; ffeld experiments — variety, cultural, and fertilizer tests 
with (cotton, corn, and cowpeas, experiments with grass('s and forage 
plants; horticulture; plant diseases; animal husbandry — beef produc- 
tion, feeding work horses; diseases of animals; poultr}' experiments, 
and dairying. 

INCOME. 

The. income of the station during tlui past fiscal year was as follows: 


United States a])pr()priation $15, (X)0. 00 

State appropriation </5, CKX). (X) 

Farm products and iiiis(;ellaneoiis 2, 883. 70 


Total 22, 883. 70 


A report of the receipts and expcmdituixis for tlu^. United States fund 
has been rendered in acc.ordance with the schedules prescribed by this 
Department, and has been approved. 

FUBLICATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 181-183 and the Annual Report for 1901. The bul- 
letins include reports on silk culture, the apple, and insect and fungus 
enemies of the apple, pear, and quinc^e, with methods of treatment. 

« Approximate amount spent for experimental purposes. 
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J^ORTll I>AKOTA. 


North Dakota Agricultural Experiment Station, Agricultural College. 
Department of North Dakota Agricultural College. 

(iOVERNING liOARI). 

Board of TriistecH: Alex. Stern (rresideni)y Fargo; J. 1). Moulder, Fargo; Maynard 
Crane, Cooper doivu; B. N. Stone, iMinoare; L. B. Hanna ( 7’m;.s?/m*), Fargo; S. S. 
Lyon {Secretar(j)j Fargo; Addison l^ech, Warren; Chaa. McKiaaick, Mayuille. 

HTATION STAFF. 


J. 11. Worst, LL. D., Director. 

K. F. Ladd, B. S., Cherniift. 

C. B. Waldron, B. S., ILyrticuliuristj En- 
tomofogi.sf. 

11. L. Bolh*y, M. S., Dotanid. 

J. 11. She{»perd, M. S. A., Agricaltarint. 
J. C. McDowell, B. Aon., AnnhitanL Agri- 
culturist. 


Hugh MeXlUigan, B. S., Amktant 
Cliemi.^t. 

L. K. Waldron, M. A., Amdant BotauisL 
L. Van FiS, ^1. I)., \ . S., Vetermarian. 
Nicholaa Crest, Farm Foreman. 

10. Nugent, Seerctarg. 

O. A. Thompson, Superintendent ofEdgelcg 
Substation. 


OENEKAL OUTIiOOK. 

The North DakoLi Station has made but few changes in the lines 
of work pursued. The ehmuist and agriculturist have undertaken 
experiments with wheat to determine to what extent the gluten content 
can be modified or increased })y selection and cultivation. The botanist 
has continued to give much attention to investigations of disi'ases of 
flax and methods of controlling the same. Besides devising different 
means for treating flaxseed lo eradicate the disease, ho has developed 
by selection a strain of flax which is said to l)e immune to the flax-wilt 
disease. He is also selecting and breeding flax for frost-resistant, 
earl}" -ripening, and late-ripening qualities. At the present time he is 
in Europe making an investigation of flax diseases, varieties of flax, 
etc., for the North Dakota Station and this Department. The agri- 
culturist of the station is carrying on investigations with harvesting 
machinery to study the eff'ectof exposure upon the length of time that 
the machinery will last, and upon the expenditure necessary to keep 
it in repair during its period of usefulness. 

The station is cooperating with a committee of the Tri-State Cirain 
Growers’ Association in studying the value of macaroni flour, and with 
this Department, as follows: With the Bureau of Plant Induvstry in the 
investigation of cereals, forage plants, and other crops, the introduc- 
tion of improved varieties of flax, and studies on the influence of origin 
of I’ed-clover seed on yield of crop; with the Bureau of Chemistry in 
studying the available plant food in soils, and with the Bureau of Soils 
in a soil survey. It is making a plant survey of the State in con j unction 
with a geological survey. The agriculturist of the station, as presi- 
dent of the farmers’ institute board, has spent considerabh*. time in the 
farmers’ institute work, as have also one or two other members of the 
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Htatioii staff. The su))station at Edgeley is supported l)y a State appro- 
priation of $5,000. The experiments there consist largely of field tests 
of croj)s to secure varieties suited to the regions of the State having 
light soils and small rainfall. 

The North Dakota Station has considerable work in hand which is of 
mu(?h importance to the agriculture of the State. It has now deter- 
mint'd thi' agricultural conditions in the State sufficiently to bo in posi- 
tion to undertake work of much greater moment provided sufficient 
funds are placed at its command. It is especially in lUicd of funds for 
ex})erim(‘ntal investigations in animal industry, dairying, and farm 
mechani<‘.s, and it is to ])e hoi)ed that the State will adopt a more liberal 
policy toward the station. 

LINES OF WORK. 

The i)rincipal lines of work (‘onducted at the North Dakota Station 
during the past year, wei'o as follows: Chemistry — in\ (^stigation with 
soils and fertilizers, stud}" of gluten contemt of sehaded wheats, and of 
plant food in soils; botany — studies of grasses and forage^ plants and 
noxious and poisonous weeds, seed control; field experiments— rota- 
tions, methods of culture, tests of hardy varieties of (‘creals and forage 
l)lants, selection of seed, selection and improvenumt of potatoes, sugar 
beets, corn, clovei*, alfalfa, and other farm (U’ops; plant biManiing — 
cereals; horticulture -variety tests of native plums and otluu* fruits 
and of vegetables, experiments with forest treevs; analysis of foods; 
diseases of plants — tlax wilt, as})aragus rust; animal husbandry - f(H‘d- 
ing experiments with hoi'ses, muh's, slu'cp, and pigs, aiid tests of the 
comparative feeding value of brome grass and timothy; disease's of 
animals; dairying; tests of farm machinery. 

INCOME. 

The income of the station during ihe ])ast tis(‘al ye^ar was as follows: 


ITiiited States ap]>n)])riati()ii $15, 000. 00 

Farm products 8, 044. 44 

Miscellaneous 488.28 

Balance from previous year 48. 90 

Total 18,521.00 


A report of the receipts and expenditures for the United States fund 
has been rendered in accordance with the schedules prescribed by this 
Department, and has been apjjroved. 

PUBLICATIONS. 

The publications of this station received during the past fistjal year 
were Bulletins 52-55 on the length of the growing se^ason in North 
Dakota, food products and their adulteration, abortion in cattle, scours 
in new-born calves, and flax and flaxseed selection; Special Bulletin 
No, 2 on weeds,’ and the Annual Report foi* 1902, 



OHIO. 


165 


omo. 

Ohio Agricultural Experiment Station, WooHter. 

f;<)VERNlN(; llOAttl). 

Board of Control: Alva Agt‘e {PreHidnii)^ (Cheshire; C. E. Bradfnto {Secretary)^ 
I). \j. SainpHon (Trcamrer) , Cinrimiati; F. A. Dertbick, M(n)in(t; T>. 1). White, 


HPATION 

C. E. Thorne, M. H. A., Dirertur. 

W. J. (Jreen, V(ve-J>ireri(>r; Tlorticulturht. 

C. C. AVillianis, Aynculhtrl^t; Superin- 
trtidcnt of Form. 

A. n. Selby, Thi. !>., Boimmt. 

J. W. Ames, B. S., Fhcmiat. 

AV. 11. Kraiiu'r, liursor. 

(i. M. Lnrnmis, S. A.^Amstonf Bolonhi. 

J. S, Ilou.ser, .l.sW.s/ru/i Fjotomoloyiat. 

(\ AA’^. Waid, I^. S., AA^tMonf Jinrtiroltnrht. 
William Holme.s, F(tnn Forrmoo. 


STAFF. 

O. A. Patton, As}(iiifai>t Forenion; Mdrorol- 
ogisf. 

Faye Blayney, Mailing ChrJc. 

Cary Welty, Mechanician. 

J. L. Taggart, JTorUndlaraJ Foreman. 

F. AV. Class, Printer. 

pAlvvard M(jhn, Superintendent of Sub- 
station ( Strongsritle ) . 

rA3wis Schultz, Sup(rintendent of Substation 
( Oermantoirn) . 

11. M. AVaehter, Superintendent of Sub- 
station ( f iermantown ) . 


(5ENKIIAE OUTLOOK. 

The loading feature of tlie work of the Ohio Station continues to be 
its well-jdaniuMl and carefully conduct('d Tu^ld expc'riinents with ferti- 
lizers, various rotations, and varieties of cereals. Similar field work 
with tobacT'o fcudilizers has recentl}" been inau^Tirated, also fertilizer 
and inoculation experiments with legumes, experiments with cover 
crops sown in corn at its last cultivation, and feeding* experiments 
with ranjre steers for market. In horticultural lines, spt'cial attention 
is ^iv(*u to spring forcing of cucumbers, muskmelons, tomatoes, (dc*., 
and to comparative tests of clean culturt', cover cro[)s, and mulching 
for orchards. (Comparative tests of trees foi* post timber ai’c also in 
progress. Plans haA e been made for dividing the agricultural depart- 
ment, the present agriculturist to hav(* cluirge of th(‘ field work at the 
station, and an animal husbandman, to be appointed, to take charge 
of experiments in animal production and hav(* supervision of the test 
farms. The station has in hand a large amount of cooperativ(‘ work, 
much of which is conducU^d through the agenc}" of the Agi*i(‘ultural 
Student Union of Ohio. This includes spraying and orchard manage- 
ment and field experiments. The Avork of the station in cooperation 
with this Department includes studies of the influence of the oi igin of 
red-clover seed on yield of crop, Avith the Bureau of Plant Industry; 
available plant foexi in soils, with the Bureau of Chemistry; and 
investigations on the San Jos^ scab' and Asiatic ladybird, with the 
Division of Entomology. 

The station noAv maintains thn^e test farms Avith the aid of a State 
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appropriation of $10,000 for two years. Two of these farms were 
eshiblishod during the past year — one at Carpenter, in the hilly regions 
of southeastern Ohio, and one at Germantown, in southwestern Ohio, 
where especial attention will be given to tobacco culture. The other 
test farm is at Strongsville, in northeastern Ohio. The northwestern 
test farm, located in Fulton County, has been abandoned. The station 
has installed a complete printing outfit with funds provided by the 
State. With the better conditions arising from the reorganization of 
the station and the appropriation of State funds for its partial support, 
the station is now in position to strengthen its scientific investigations 
and develop considerablt» work in animal husbandry, and might profit- 
ably use larger funds for these purposes. 

LINES OF WORK. 

* 

The principal lines of work conducted at the Ohio Station during 
the past year were as follows: Soils; field experiments — fertilizer and 
rotation experiments with corn, oats, wheat, potatoes, tobacco, and 
leguminous crops, variety tests of cereals, experiments with cover 
crops; horticulture — cauliflower and other vegetables under chc'cse 
cloth, study of 175 varieties of plums, forcing tomatoes, lettuce, 
cucumbers, and muskmelons, variety tests of vegetables and fruits, 
orchard management; plant breeding and selection — corn and wheat; 
diseases of plants — Rhizoctonia in potatoes, onion smut, grape rot, 
diseases of ginseng and to})acco; breeding and feeding experiments 
with cattle'; diseases of animals— bovine tube'rcule)sis, stomach worms 
of sheep; and entomology. 

IN(X)ME. 

The income of tlie station during the past fiscal year was as fe)Ilows: 


United States appropriation f;i5, (X)0. 00 

State appropriation, including balance from }>revionH year. 47, 48:j, 98 

Fee^ 898.05 

Farm ])rodncts, including balance from previous year 5, 802. 78 

Miscellaneous 1, 959. 90 

Total - 70, 099. 72 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department, and has been approved, 

PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 133, 134, 137, 138, and 140, the subjects being potatoes, 
the value of barnyard manure, experiments with oats, suggestions 
concerning apple culture, and the corn crop. 
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OKTuAHOMA. 

Oklahoma Agricultural Experiment Station, Stillwater. 

Dei)artnient of Oklahoma Agricultural and Mechanical College. 

GOVERNING BOARD. 

Board of Regente; F. J. Wikoff (President) ^ Stillwater; Governor T. B. F'erguson, 
Oidhrie; H. (C Beard, Shawnee; T. J. Hartman (Treasurer), Dee)' (Wek; H. C. R. 
Brodboll, Ponva City; W. II. Merten, Guthrie. 

STATION STAFF. 

John Fields, B. B., Director; Chemist. J. F. Nicholson, M. S., Assistant Bade- 
L. L. Lewis, M. S., D. V. M., Veterinarian. riologist. 

F. C. Burtis, M. 8., AgriaiUurist. E. H. Riley, B. Aon., Assistant A))imal 

O. M. Morris, B. S., HorlU'uUurist. Hushandrnan. 

W, R. Bhaw, Pii. T>., Botanist, Eyitomolo- A. G. Ford, B. B., Associate Phemist. 

0*^1^ L. A. Moorhonse, B. B. A., Assistant in 

F'. O. Foster, Assistarit Agriculturist. Soils and Crops. 

W. 0. Theile, Cleric y Stenographer. '' 

GENERAL OUTLOOK. 

Few changes have been made in the lines of work pursued by the 
Oklahoma Station during the past year. The investigations I'ogarding 
Bermuda grass for pasture purposes have been summarized and pub- 
lished, as have also experiments with garden vegidables and in fatten- 
ing steers with cotton seed, cotton-seed meal, wlieat meal, wheat straw, 
and hay. The latter experiments resulted in much valualile informa- 
tion as to the value of cotton seed and wheat products and the limitations 
on their use as exclusive feed for fattening cattle. The results of a 
three-year experiment in feeding corn, Kalir corn, alfalfa hay, and 
Kafir stover to ste(u*s are being prepared for publication, also the 
results of experiments in feeding cotton-seed meal and wheat shorts 
to hogs. It will be seen that the station is giving much attention to 
forage crops and other feeds for live stock, whi(‘h is one of tin' very 
important agricultural products of the Territory. The planting of 
trees by farmers for posts, fuel, and windbreaks has been a subject of 
investigation for six years, and results along this line are nearly ready 
for publication. The Hessian fly and the cotton l>oll weevil have 
recently appeared in the State, and arc subjects of investigation liy the 
entomologist. Studies of the chemical composition of Kafir corn, 
begun several years ago but dropped for lack of facilities, have been 
resumed. The horticulturist is working on a disease of the apple 
known as woolly root, the cause of which is unknown, and is carrying 
on some work with apricots, apples, and small fruits. A little work 
with poultry is being taken up in a preliminary way, and also some 
with sheep. The veterinarian is studying hog cholera with the hope 
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of securing attenuated cultures. One lias been secured which works 
with rabbits but not with hogs. In this connection it is worthy of 
note that the State has recently made an appro[)i*iation of $2,500 per 
annum for the manufacture and free distribution of va(‘cin(' for the 
prevention of blackleg in cattle, which relieves the station funds of 
this burden. 

The college has recently bought 100 acres adjoining the old college 
farm, which will be available for the use of the station and will be a 
great help in the b(H‘f and pasturage experiments, relieving the station 
of the necessity of hiring pasture at a distance. Farmers’ institutes 
in the Territory, which were organized largely under the initiative' of 
the station director and other officers, have lieen placed under the 
secndiiry of a board of agriculture recently organizt'd, and th(' (‘xpense 
of conducting them will be met from funds controlled bv the board. 
The station will now economize its efforts in the institute work by 
going only to the principal county institutes. N(‘w assistants in 
agronomy, animal husbandry, and bacteriology luwc been a}>p(>inted on 
th(' station staff, and accommodations for the entomologist and botanist 
have been provided in the new addition to th(' library. 

The courses of study in the college have been reorganizc'd. A 
school of agriculture and domestic science admitting pupils without 
examination has been established to take the plac'c of the pri'paratory 
courses. In this school provision is made for mori' agricultuiu' and 
allied subjects than was possible in the prc'paratory (‘ourses. The 
school course leads up to the sui)freshman year in tlie (‘olli'gc' wlii(*h 
has l)een put in for the purpose of raising the riMpiirements in the 
regular college course one year. 

The Oklahoma Station is making good progress in the line of dc'vel- 
opment, and is strengthening its position w ith the farmers of the Ter- 
ritory V)y doing work cspcH-ially adapted to their iinmediab' lU'eds. 
In return, the farmers are loyally supporting the station. The appro- 
priation for the distribution of vaccine was securc'd ])y the ac'tive 
canvass of farmers, and was the first real evidence' of their interest in 
the station. The demands upon the station are growing in extent {ind 
imporhince every year. The mailing list now contains ovc'r 19,000 
names, and yet the funds avTiilable for printing will allow an edition 
of only 20,000 bulletins. Although the work is well systematized and 
the funds are handled in a very economical manner, they are not ade- 
quate for the payment of such salaries as will secure and keep the best 
investigators and capable assistants. Ninther is the station suitably 
provided with laboratories for the departments of agriculture, chemis- 
try, and horticulture, or office room for th(i officers. It nc'cds addi- 
tional funds for printing, for buildings, and for the extension of 
important lines of investigation. 
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LINES OF WORK. 

The principal lines of work conducted at the Oklahoma Station dur- 
ing the past year were as follows: Chemistry; field experiments — 
cereals, pasture, and forage (‘rops, continuous cropping, rotiition 
experiments, potatoes; horticulture; forestry; diseaH(\s of plants; 
l)otany; improvement of the castor bean and cotton; animal hus- 
bandry; feeding experiments; diseases of animals— blackleg, para- 
sites, dips, loco diseases; and entomology- - Hessian fly, cotton-]>oll 
weevil, and melon louse. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


T]nite<l appropriation $15, 000. 00 

Farm prodii(*ts, incl tiding balance from prc\ ioim year 8, 5.‘>S. S2 

Total 18,5;i8.82 


A report of the rc'ceipts and exptMuiitnres for th(‘ United States 
fund has been rendered in accordan(‘e with tin' s(*hedules prescribt'd by 
this Department, and has been approved. 

PrBLK’ATIONS. 

The publications of this station received during the past fiscal year 
were' ibdhdins 58-57 on common ])arasites of dom(\‘sti(‘ animals, the 
iniprov^tuneid of tlu^ (‘astor ])lant, Bermuda grass, garden v(‘geta])les, 
directions for using va(‘cine for th(' ])revention of blackleg in cattle, 
and the Annual Report for 1902. 


Oregon Experiment Station, Corro///,s*. 
I>(‘]>artiii('n1 of ()rt‘gon State Agricultural Coll(‘g(‘. 


OOVKRVINO BO\IU). 

Board of Regents: J. K. AVeatlierford { Pnaitfenf), AUKDitf : ,1. T. Apperson, Park 
PUirc ; John 1 ), Daly {Strretary)^ Portland; Tb F. Irvine {Tmixaiu r), W . F. 

Yates, Parral/is; (tovernor CRH)rgo F. Chamberlain, ; F. I. Dunl)ar {SmAfirt/ 

of Staff), Saiem ; J. II. A{*kerinan {State SajKTintrndf at of Paid ir Jinstnichon), Salon; 
W. P. Ready, Pffrtland ; Benton Killin, Portland; J. ISI. Phwvvh, La yrandt ; .John I). 
Olwell, Cenfralpomt ; B. (I. Lee<ly, Tdjardrdle. 


STATION STAFF. 


James Witliyeomhe, M. Aon., Dirertor; 
AgncidtartHt. 

George Ooote, Florist, (iardiner. 

A. B. Cordl(‘y, M. S., Entomologist. 

K. R. Lake, M. S., Jlorftenlturisf, Bfdanisi. 
A. L. Knisely, M. S., Cluonist. 

F. K. Iki wards, B. M. E., Assmtant Chemist. 
tJ. F. Fulton, B. S. A or., AsnsUint Chendst. 


IT. I). Gibbs, B. S., Assistfftd (^hetnist. 

C. M. ]\l(d<ellij)s, M. S., Pji. C., ^{ssisfanf 
Phemisf. 

F. L. Kent, B. S. ActR., Assdstanf Agrirnl- 
turist, Dairgnuin. 

E. F. Pernot, INI. S., Barterifdogist. 

T. U. Crawford, M. A., Phrk, Pnrrhasing 
Agent. 


Heden I^. Ilolgate, Stenographer. 
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GENERAL OUTLOOK. 

There have been few changes in the work of the Oregon Station dur- 
ing the past year. In the Department of Agriculture problems of 
rotation and the growing of forage plants have continued to occupy 
the leading position. Alfalfa has been grown with marked success in 
the western part of the State, yielding as high as 18 tons of green for- 
age per acre. The investigations with steamed silage did not show 
such good results with clover and vetch as with corn. In the feeding 
experiments excellent results were obtained from soiling dairy cows, 
and also from feeding skim milk with wheat for fattening swine. 
In dairying the effects of feeding varying amounts of silage upon the 
yield of milk, butter fat, and body weight were tested, also the effi- 
ciency of hand separators under farm conditions. The chemical 
department continued its studies of steamed silage, soils, hop and 
fruit drying, and fertilizers, and has begun studies on protein in 
vetch hay and the use of lime in the straw heap as affecting decom- 
position. The entomologist is studying diseases and insects affecting 
fruits and grains, and the effect of free arsenious acid in Paris green 
on foliage. The horticulturist has devoted considerable attention to 
the dates of 1 dooming and ripening of apples and pears. Ills work 
with onions shows marked results in favor of starting the seed in 
boxes and transplanting. The bacteriologist has closed a sei'ies of 
experiments testing the value of different methods of treating grain 
for the prevention of smut. Cop})er sulphate, formaldehyd<% hot 
water, and hot, dry air were tested with results showing the great('st 
eflicien^'y in destroying spor(\s and the least injury to th(‘ germinating 
cjualities of the seed in the use of hot, dry air. lie has also obtained 
encouraging results in curing cheese in sealed cans with the aid of 
pure cultures. The fresh curd containing pure cultures is jjla(*ed in 
tin cans, pressed over night in a cheese press, and the covers then 
soldered on. The ripening process is said to result in a cheese of supe- 
rior and quite uniform flavor, and of a more friable and waxy t(‘xture 
than ordinary cheese, without rind or danger of mold. 

The station has cooperated in the past year with about loo farmers 
in different parts of the State in experiments with cereals and forage 
plants; with this Office in irrigation investigations; with the Bureau of 
Plant Industry in studying the influence of origin of red-clover seed 
on yield of (Top; with the Bureau of Chemistry in studying available 
plant food in soils, and with the Division of Entomology in studying 
the San Jose scale and the Asiatic ladybird. The work at Moro, in 
eastern Oregon, will soon be suspended. The station at Union, which 
is supported by a biennial appropriation of $20,000 from the State, 
has continued to devote its work mainly to investigations with grasses 
and fomge plants. This station is cooperating with the Bureau of 
Chemistry of this Department in sugar-beet investigations. 
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The operations of the Oregon Station are considembly cramped for 
lack of KTifficient funds. An arrangement has been made recently by 
which some relief is brought about through a readjustment of salaries, 
but there is still need of additional funds for work in animal husbandry. 
The station is becoming increasingly popular throughout the State and 
is producing marked effects on agricultural practice. 

TANKS OF WORK. 

The principal lines of work conducted at the Oregon Station during 
the past year were as follows: Chemistry — analytical work, inv(‘siiga- 
tions with silage, fertilizers for prune trees, lime in straw heaps, plant 
food in soils, experiments in drying hops and evaporating prunes and 
apples, soils; held crops — rotations, variet}^ tests of cereals, glasses, 
and other forage crops, fertilizer tests; horticulture; diseases of plants; 
digestion and feeding experiments with dairy cows and swine, includ- 
ing soiling exp(iriments with both; entomology, and dairying. 

INCOME. 

The income of the station during the past fiscal year was as follows; 


UiiiUHl States a]:)|)r()|)riati(>n 5^15, 000. 00 

Farm products, including balance Iroin previous \(‘ar 1, 445. ♦54 

ToUil ; 10,445.r>4 


A report of the receipts and expenditures for the United States fund 
has been nmdered in accordance with tlu^ schedules prescrilx^d by this 
Department, and has beim approved. 

PUBLICATIONS. 

The publications of this station received during tin* past fiscal year 
were Bulletins 70-75 and the Annual Report for 1002. The follow- 
ing subjects were treated in the bulletins: Testing milk and cream, 
stagnant water germs in milk, steamed silage, vinegar making, the 
cultivation of vegetables, and insecticides and fungicides. The annual 
report included a financial statement, the director's annual report, 
and reports from the different departments, including special articles 
on experiments with gypsum on clover and vetch, foot-rot of wheat, 
and a ba<*,terial blight of strawberries. 

PISNNSYF.VAKIA. 

The Pennsylvania State College Agricultural Experiment Station, 

jState (hl/ege. 

Department of the Pennsylvania State C’ollt‘ge. 

GOVERNING BOARD. 

Board of Trustees — Advisory Committee: John A. Woodward ( Chairma))), Howard; 
W. F. Hill, WeMford; H. V. White, BJoornshurg; George W. Atliertou, State College; 
H. P. Armsby (Secretary) , State College, 
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STATION STAFF. 


U. P. Armsby, Pn. P., Director. 

William Frear, Pii. D., Vice- Director; 
Chem l^t. 

W. A. Huckhout, M. S., IManut. 

G. C. Butz, M. S., Horticulturist. 

(t. 0. Watson, B. Aon,, M. S., Agricul- 
turist. 

W. (^. Patterson, Farm Superintendent. 
Julia C. Gray, Secrctarg, Librarian. 


J. A. Fries, B. S., Assii^tant in Animal 
Nutrition. 

T. M. Carpenter, B. S., Assistant ChemiM. 
M. li. Pingn'e, B. 8., Assistant Dheinist. 
IF. L. Wilson, B. Assistant Chemist. 

W. M. Harrow, Asmiant Chemist. 

J. Plummer F'illsbury, Assistant Horticul- 
turist. 

A. K. Kisser, Assistant Agriculturist. 


H. D. Pkimistoii, Laboratory Assistant. 


GENERAL OITTIiOOK. 

The Ponnsylvaniti Station has continued most of the invoslioations 
that were in progress at the time of the last report, and has ])ul)li.shed 
some results which hav(^ attracted considerable attimtion. This is 
especially true of the reports of experiments on milk substitutes 
for (‘alves, and the experiments in ginseng culture. The latter exiHU’i- 
ments have shown on the one hand the possibility of securing large 
returns from ginseng culture when carried on skillfully and painstak- 
ingly, and, on the other hand, they have served to demonstrate the 
exaggerated claims made by those who have seeds or plants to sell. In 
the division of animal nutrition attention has been centen^d on work in 
cooperation with the Bureau of Animal Industry of this Departimmt 
with the respiration calorimeter, which has been bi’ought to a high 
degree of piu fection. After a number of very satisfactory prelim inai\v 
tests, actual trials with an animal were undertaken. An iiiteresting 
series of experiments has been completed, and a report of tlu' results 
is being published 1)}^ this Department. In these experiments an 
attempt was made to determine the relative value both for main t(‘ nance 
and for productive purposes of corn meal as a representati^ e of con- 
centrated feeding studs and of clover haj^ as representing coarse fodders. 
The studies on the available jdant food in soils in cooperation with 
the Bureau of C'hemistry have been continued; also the tobacco inves- 
tigations in cooperation with the Bureau of Soils, and a study of the 
losses from manures under different conditions in connection with an 
(Experiment in steer f('eding in cooperation with the States de])artment 
of agriculture. The station has also arranged to cooxjcrate with the 
State department of agriculture and local grape growers in th(» Jiorth- 
western part of the State in a study^ of the diseases of fruits with 
especial refereiuEC to the grape. The work in the division of dairy 
husbandry has been restricted owing to the resignation of the dairy- 
man, but a study of conditions determining the amount of moisture 
in butter has been made. 

Th(‘ last legislature made an appropriation of |10i),()(H) toward the 
erection of an agricultural building for the college and station to cost 
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not more than $250,000. The wing provided for in this appropriation 
is to 1)0 devoted to dairying and is now approaciiing completion. The 
completed agricultural building will include not only this dairy build- 
ing but also the resx)iration calorimeter building which was completed 
s(*veral years ago. 

The Pennsylvania SUition is veiy much in need of additional funds to 
devadop its scion tilic investigations. During the past yc'ar the resi)ira- 
tion calorimeter, representing an investment approximating $15,000, 
was in actual use less than 300 hours, owing to the fact that ilnnv. 
were not funds to provide sufficient help to (*arry on iiivestigations 
with this apparatus while investigations were going on in other divi- 
sions of the station. This is one of the very imj)ortant lines of investi- 
gation in animal husbandry in this country and ade(|uate funds should 
be ])rovided for its support. There is also luanl of additional funds 
for a systematic study of the soils of the State and for investigations 
to aid in the development of the horticultural and poultry interests. 
The appropriation already made for the college and station, while it 
will not directly relieve the station, is very encouraging, owing to the 
fact that it was secured by th(‘ united and persistent demands of the 
agricultural inter(‘sts of the State. It is hoped that these int(M-(*sts 
will continu(‘ to (hmiand recognition through increased appropriations 
for the investigation of pro))lems atfecting theui. 

LINKS OF WOKK. 

The ])rincipal lines of work conducted at the Pennsylvania Station 
during lh(' ])ast year were as follows: (ffieinistry — cooperation with 
oth(‘r departments in the study of foods, f(H‘ding stutfs, i‘xcreta, fer- 
tilizers, and agricultui'al products, mis(‘ellaneous analytical work, 
study of chemical changes in vinegar and vinegar solids, and of varia- 
tions in the composition of milk, experiments with tobacco, referee 
woi’k for the Association of Official Agricultural Chemists of the 
lInit(Hl States; imdeorology ; analysis of fertilizers, foods, and feed- 
ing stuffs; horticulture — variety tests of small fruits, experiments 
with crown gall of fruit trees, growing ginseng; field experiments — 
rotation experiments with fertilizers on 14-4 plats, robition of legumes 
for soiling purposes, variety tests of farm ci'ops; feeding experi- 
ments — investigations in animal nutrition in the respiration calorim- 
eter, feeding steers and correlated chemical studies on the relative 
losses from the manure of fattening cattle under different conditions 
of feeding; dairying— building up a herd from common stock, feeding 
dairy cows, study of the effect of keeping drinking water (‘onstantly 
before cows, effect of variety in the grain ration of cows, experiments 
to test the value of a home-mixed calf meal as a substitute for milk in 
roaring calves. 



174 


REPORT OF OFFICE OP EXPERIMENT STATIONS. 


INCOME. 

The income of the station during the past fiscal j'^ear was as follows: 


United Stakes approjiriation $16, 000. 00 

FeoH 11,220.00 

Farm products 2, 547. 08 

Miscellaneous 181,64 

Total 28,948.72 


A report of the re(*cipts and expenditures for the United States 
fund has been rendered in aecordan(‘e with the schedules prescribed 
by this Department, and has been approved. 

PUBLICATIOJ4S. 

Th(' publications of this sUition received during the past tiscal year 
were Bulletins 6()-(>i^ on the rearing of calves on milk substitutes, 
annual report of the director, and an experiment in ginseng culture. 

PORTO RICO. 

Porto Kico Agricultural Experiment Station, Manwruez. 

Under the supervision of A. (\ True, Director, Office of Experiment Stations, Unittjd 
States Department of Agriculture. 

STATION STAFF. 

F. I). Card tier, SperUil Agent hi Charge. J. Van Lcenhoff, jr., Tobacco Expert. 

J. W. Van Leenhoff, Coffee Expert. K. F. Curt, Fariti Foreman. 

O. W. lA'dVVeii, Entomologist^ BoUmht. Kdw. C. flow(‘, Clerky Stenographer. 

GENEUAF OUTLOOK. 

The work of the Poi'to Kico Station during the past year has con- 
sisted largely in the refniir of buildings on the new station farm at 
Mayaguez and the preparation of land and starting of experiments. 
The farm had not )>een under close cultivation for a number of years, 
and had to a cjonsidtu’able extent grown up with weeds, shrubs, etc. 
It was necessary to repair roads, construct culverts, build fences, clean 
ditches, and to clear about 15 acres of land before the farm could be 
brought into condition for experimental purposes. Crops of corn, 
beans, rice, Kafir corn, and alfalfa were planted, but by reason of insect 
pests, fungus diseases, and drought, the yields were very meager. 
Since the harvesting of these crops, land has been laid out in perma- 
nent tenth-hectare plats, and a considerable portion of it is now under 
experiment. Attempts have been made to establish various nurseries, 
including seedlings of all the varieties of citrus fruits obtainable on 
the island; a considerable number of tropical plants secured through 
this Department, including 100 rubber seedlings, ^00 tea seedlings, and 
smaller numbers of tigs, pistachios, etc., and many native varieties, 
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such as mangoes, alligator pears, and the mammee apple. On other 
parts of the farm an experimental banana plantation and a cacao grove 
have been started. Arrangements have been made by which plants of 
economic value arc obtained for the station from Jamaica through the 
Botanic Garden at Kingston and from other portions of the West 
Indies through the British Commissioner of Agriculture for the West 
Indies. Through these different sources a considerable number of 
trophal ])roducts have already been collected, among them a large 
number of varieties of cassava, yams, yautia, and the malanga. Fiber 
plants are also being tested. Experiments have Ix^en continued with 
vegc'tables from northern-grown seeds, but as yet with indifferent 
success. 

Experiments with coffee have been carried on during th(' year and 
the results of the application of fertilizers liavc been marked. Bat 
guano secured from caves on the island has given better results than 
any of tlie commercial fertilizers. A large number of coffee seedlings 
ar(‘ ready to transplant, and arrangements have been inadi' with a 
number of planters to set out a half acre of eacli of these and care for 
them according to directions prescribed by the station. Many trees 
will also l)e planted on the coffee-experiment plats at La Cai'inelita, 
wluu’e 10 acres have been turned over to the station for experimental 
purposes. 

During the early part of the fiscal year the botanist of the station 
made a visit to the northeastern part of the island and reported on the 
boundaries of i)ublic lands in the Lmjuillo district. This region embraces 
practically all tin' native forest remaining on the island, and the survey 
was made to establish the boundaries fora forest reservation of 25,000 
acres, which was proclaimed by the President in January, 1003. Later 
in the year Prof. F, S. Earle, of the New York Botanic Gardens, visited 
the island as a temporary agent of this OfEce, to make a study of some 
of its horticultural possibilities and to make observations upon some of 
the diseases of economic plants. He has prepared a report on this 
trip which is given in full on page 45L 

Nmnerous additions, both of bound publications and pamphlets, have 
been made to the library and exchanges have been effected with a num- 
ber of publications. A mailing list of about 800 addresses, mostly in 
Porto Rico, has been prepared. It is planned to continue the soil survey 
of the island as funds will permit; to continue and extend the coffee 
experiments, partly in cooperation with representative planters in dif- 
ferent parts of the island, and to develop horticultural investigations. 
There is great demand for information along horticultuml lines, and it 
is exceedingly important that a man well trained in the principles and 
practices of tropical horticulture be secured by the station. Stock 
growing is another important industry on the island, and there is (‘on- 
siderable demand for investigation in animal industry, for which the 
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present fiiruis of the station are not adequate. The cordial support 
which has thus far been accorded to the station by the insular legis- 
lature, together with the interest manifested by plantcu's in requesting 
its publi(*ations and in soliciting specific information, is very encour- 
aging and })espeaks for the station a high grade of usefulness. It is 
confidently believed that the people of Porto Hico will assist the station 
by adeipiate appropriations, so that its usefulness may be enlarged 
from year to year. 

LINES OF WORK. 

The priiK'ipal lines of work of the Porto Rico Station during the 
past 3 ^ear were as follows: (Vdledion and vari(‘t\" tests of troj)ical, 
agricultural, and horticultural ci'ops; cultural and fertilizer tests with 
northern-grown crops to determine their adaptation, time of planting, 
etc.; investigations of injurious insects, and fungus and ])acterial dis- 
eases of plants; seh'ction of coffee; rejuv (‘nation of an old coffee plan- 
tation; tobacco inv(‘stigations; soil survey, and distribution of seeds 
for trial b}^ farmers. 

INCOME. 

The income of the station duilng the past fiscal year was as follows: 

United States a|)[)r()priiitu)n $12, (KK) 


PUBLICATIONS. 

The fourth report on investigations in Porto Rico, giving a detaihKl 
account of operations during the y(‘ar IhOll, has been prej)ar(‘d b\ the 
special agent in charge of the Porto Rii‘o Agricultural Expei*iment 
Station, and is given on page 419. 

KIIODK JHIjANJI. 

Rhode Island Agricultural Experiment Station, KinfjMotf. 
Departiiiciit of Khode Island (blle^e of Agriculture and Mec'Iianic Arts. 

(.0\KKN1N0 HOAIll). 

lioard of Managt'rs: Clias. l)(iaii Kiin]>aU {Premderit)^ Provkh’nre; Jesse V. B. Wat- 
son {Vice-PreMent), Walefidd; 0. II. Coggeshall {Clerh), BnsUd; Melville Bull 
(Treasurer), Newport; T. G. Mathewson, East Green unch. 

STATION STAFF. 

H. J. Wheeler, Bn. B., Director; ('hemist. G. E. Adams, B. S., Asmta'ut In Field Ea- 
F. W, Card, M. S., Horticulturist. periments. 

Cooper Curtice, D. V. S., M. I)., Biologist, A. W. Bosworth, B. 8., Amstant Cheinist 
Poultryrnan. A. E. Stene, B. S., Assistant Horticulturist. 

B. L. Hartwell, Bn. 1)., Associate Chemist. Nathaniel Helme, Meteorologist. 

J. W. Kellogg, B. 8., Assistant Chemist. 8. Aline Nye, Stenographer. 

Wilhelm Eissing, Assistant Chemist. E.M. Chadwick, Stenographer, Librarian. 
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GENERAL OUTLOOK. 

The features of work at the Rhode Island Station do not differ 
materially from those mentioned in the last report of this Office. The 
most iniporhint lino of work continues to ])e its Held experiments in 
studying the relation of fertilizers and soil conditions to fertilit}^ 
This has included a study of the replacing power of potash and soda, 
which has indicated that with certain crops, notably root crops, soda 
conserves the soil potash. Results have been obtained indicating that 
ignited alumina phosphate is of little or no value to most crops when 
used upon a very acid soil. This substance shows a high percentage 
of reverted phosphoric acid and is said to be used quite extensively in 
certain ready-mixed commercial fertilizers, upon which account these 
results are considered particularly valuable. Great success has been 
had in [>ringing up the poor land of the station farm with a fertilizer 
formula, which lias been worked out at the station, and the use of lime, 
and it is asserted that with this treatment any of the poor land of the 
Stale which is not too sandy can be brought up so as to produce 8^ 
tons of hay to tlu' acre. The old worn-out acid soil of the station farm 
has b(‘en renovated by the use of lime and commercial fmlilizers in an 
entirely economical way. The bacteriological flora of limed and 
unlimed plats is being studied. The horti<*ulturist has begun the s(dec- 
tion of red clover with a view U> improving it and is testing the effect 
of tobacco shade cloth on strawberries and a variety of vegetables, also 
the effect of adding now soil and infusions to supply the bacteria to 
sterilized soils. In the latter experiments nodules were formed only 
upon the roots of the son' beans inoculated by applying new soil. In the 
biological division studies on the blackhead of turkeys liave been con- 
tinued, but without definite results. It is now thought that the disease 
is transmitted through the egg, although this has not been fully demon- 
strated. Increased facilities have been furnish(‘d this division by the 
installation of additional inclosures for (‘hicks, a new heating apparatus 
for the incubator house, and a very complete outtit for the biological 
laboratory. 

Experiments in grass (culture in cooperation Avith farmers give 
promise of results of great practical value. In cooperation with the 
Bureau of Chemistry of this Department the station has tested the 
effect of I*aris green containing free arsenic, with results very dele- 
terious to the trees where large amounts of arsenic were pi'esent. The 
agricultural demonstrator emploA’^ed for the three summer months with 
a State appropriation was very successful. He went out to the farm- 
ers in response to calls, and during the summer months there were 
more demands for his services than could be met. He frequently 
visited four or five farms on the same day to giv(* advice and demon- 
strations in spraying, the treatment <?f soils, and othtu* practicjal ques- 
S. Doc. 148, 58-2 12 
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tions. lie carried the work of the station directly to the farmers and 
also brought the farmers into closer touch with the college by explain- 
ing the opportunities which it afforded for agricultural instruction. 
The work of this officer was the more important from the fact that 
the State has no organized farmers’ institutes. The vacancy in the 
office of the president of the college has been filled by the election of 
Kenyon L. Butterfield, of Michigan. 

The Rhode Island Station is unable with its present funds to under- 
take many of the problems in soil renovation and restoration which 
are in need of solution. One of the first things which it would under- 
take if additional funds were provided would be a study of the rdle 
of potash and soda in certain plants to see what functions the soda 
accomplishes when it appears to replace a certain amount of potash. 
The materials are at hand for this purpose, and the theme would 
undou[)tedly make a very profitable one for investigation of the physi- 
ological role of these constituents. 

LINES OF WOEK. 

The principal lines of work conducted at the Rhode Island Station 
during the past year were as follows: Chemistry— analytical work in 
(‘onnection with other experimental investigations; meteorology; soils; 
analysis and inspection of fertilizers and feeding stuffs; field and pot 
experiments — fertilizers, rotations v, continuous cropping, variety 
tests, experiments with grasses, comparative tests of insecticides and 
fungicides; horticulture — rejuvenation of old orchards, manurial 
experiments with bush fruits, selection and breeding of fruits and 
vegetables, orchard cover crops, artificial propagation of blackberries, 
bre(*ding experiments with raspberries and blackberries, study of 
forest conditions, combating insect pest^, experiments in grafting; and 
poultry experiments- diseases, brooding, incubation, etc. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United Staten appropriation $15, 000. 00 

Farm prodnc'ts 1, 227. 92 

Miscellaneous, including balance from previous year 1, 251. 50 

Total 17,479.42 


A report of the receipts and expenditures for the United States fund 
has been rendered in accordance with the schedules prescribed by this 
Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 83-92. on improving an orchard, poultry feeding, 
analyses of commercial fertilizers, goose septicemia, fowl typhoid, the 
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forests of Rhode Island, commercial fertilizers, further experiments 
in top-dressing grass land, bush fruits, and the soy bean. 

SOUTH CAROLINA. 

'South Carolina Agricultural Experiment Station, Clemsori College.*^ 
Department of Clemeoii Agricultural College. 

GOVEKNING BOAED. 

Board of Trustees: R. W. Simpson (PreMcrd)^ Pendleton; P. H. E. Sloan {Secretory 
and Treamrer)^ Clemson College; D, K. Norris, Caieecftee; M. L. Donaldson, Greeimlle; 
R. E. Bowen, Briggs; B. R. Tillman, Trenton; J. E. Bradley, Hunters; W. T). Evans, 
Cheraw; L. A. Sease, Prosperity; J. E. Wannamaker, Si. Matthews; A. T. Smytlie, 
Charleston; J. H.Gairrm, Spartanburg; J. E.Tindal, 2 .11. Wardin^ Chester; H. M. 
Stackhouse {Secretary of Fertilizer Department )y Clemson College. 

STATION STAFF. 

P. H. Mell, M. E., Ph. D., Director. C. C. McDonnell, B. 8., Assistant Chemist. 
J. 8. Newman, Director; Agriculturist. D. II. Henry, B. 8., Assistant Chemist. 

M. B. Hardin, Chemist. C. C. Newman, Ih/rticulturist. 

11. Metcalf, M. A., Ph. I)., Botanisty Bac- 0. E. Chambliss, M. 8., Entomologist. 

teriologist. C. E. Ne.som, B. 8., D. V. M., Veterinarian. 

B. F. Robertson, B. 8., Assistant Chemist. B. 11. Rawl, B. 8., Animal Husbandman. 
F. 8. Shiver, Pn. G., Assistant Chnnlst. J. 8. Pi<‘kett, Station Foreman. 

H. Benton, M. 8., Assistant Agriculturist. J. N. Hook, Secretary. 

GENERAL OUTLOOK. 

The production of plants for hay and for a succession of pasturage 
is a leading feature of the work of the South Carolina Station. Orchard 
giuss, redtop, Texas bluegrass, Kentucky bluegrass mixed with white 
(‘lover (for lawn and pasture), and Bermuda grass have been found 
worthy of cultivation. Bermuda grass and Texas bluegrass are 
especially valuable, the former for summei- and the latter for fall and 
spring pasturage. The vetches on Bermuda sod also afford excelUmt 
spring pasturage, and hairy vetch sown with oats gave a large yield 
of excellent hay. Crimson clover and Dwarf Essex rape also gave 
good results. Expeidments with .sorghum, teosinte, Kafir corn, cow- 
peas, and velvet beans for hay resulted in favor of sorghum, teosinte, 
and cowpeas in the order named. The veterinarian of the station is 
engaged largely in the work of inspection and continues to make use- 
ful observations regarding the practicability of inoculation against 
Texas fever and on poultry diseases and miscellaneous diseases of stock. 
He is also making some study of the general questions of breeding 
stock and providing a succession of forage crops. The station is 
cooperating with the Bureau of Chemistry of this Department in 
studying the available plant food in soils and with farmers along the 
coast in raising Sea-island cotton and truck and forage plants. Station 

® Telegraph office, Clemson College; express and freight address, Calhoun. 
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officers took an active part duriiij^ the past suRiiner in the farmers’ 
institutes, 32 of which were hold, with a total attendance of over 8,000. 
At the round-up institute held at the college the 1st of August nearly 
1,500 fanners sp(mt four days in a most enthusiastic meeting. The 
station is acquiring better facilities for work through the erection of 
a $3,000 barn and the purchase of considerable live stock. A new agri- 
cultural building for the (*.ollege and station to cost $50,000, is in pro- 
cess of construction. The building will be three stories high, with a 
frontage of 170 feet and a depth of 120 feet. 

The South Carolina Station during the past year has btien undergoing 
consideral)le reorganization, with a view of making a clear ditierentia- 
tion between sbition and college work. Some progress has been made 
in this direction by assigning a d(ffinite area of land to the station for 
experimental purposes, erecting a station barn, separating the station 
herd from the college herd, and relieving the vice-dire(*tor of tlie man- 
agement of the college farm. It is evident, however, that the affairs 
of th<‘ station can not ho put on a thoroughly satisfactory basis and its 
work pushed vigorously until a separate director clothed with proper 
authority to outline a general plan of work is appointed. Farmers’ 
institutes have been very sue(‘essful and a useful means of bringing the 
station officers into touch with the people, but they arc now laying 
upon the Hatch fund a heavy burden, which should be carried by the 
State with funds especially provided for the purpose. With such funds 
and with additional resource's for developing the horticultural work, 
the South Carolina Station would be in a position to grciatly increase 
its ust'f Illness in the State. 

LINES OF AVOIIK. 

The principal lines of work condiudc'd at the South Carolina Station 
during the past yc'ar were as follows: Chenuistry -chemistry of Sea- 
island cotton, plant food in soils, analysis and c*.ontrol of fertilizers; 
field experiments — domestication of native grasses and other forage 
crops, tests of cu’ops for economic pork production, rotations, tests of 
sorghum and Kafir corn for hay; horticulture; plant breeding — cotton, 
strawberries; feeding experiments -mainly with dairyeows and poultry; 
veterinary sch'uce disease's of poultry, inoculation for Texas fever; 
entomolc:)gy — orchard inspection, methods of destroying insecd pests 
of fruits and vegetables; and dairying. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United States appropriation 115, 000. 00 

Farm products 1 , 687. 63 

Total 16, 687. 63 
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A report of the receipts and expenditures for the United States fund 
has been rendered in accordance with the schedules prescribed by this 
Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received durinj^ the past fiscal year 
were Bulletins 72-80 and the Annual Report for 1902. The ])ul]etins 
include two reports on the analysis of commercial fertilizers, one on 
Texas fever, and the following: Bermuda grass; the standardization 
of sulphuric acid; the nature, determination, and distribution of the 
pentosans in the Sea-island cotton; experiments with poultry; cotton 
culture; and a rotation study. 

HOITTII DAKOTA. 

South Dakota Agricultural Experiment Station, Brookimp, 
l>oi>artu>ent of South Dakota Agricnitnral ('ollo^o. 

GOVKRNrmJ BOARD. 

Re^(*ntP of Education: T. W. (yOodiuT (Ptrsidnif), Pirrrt'; Fn^lerick A. S]>afford, 
F/audmin ; 1. 1). Aldrich (Arm’/ar//), Ihg^tonr; M. F. (inn'ley, A. W. Bnrtt, 

IJnron; R. M. Slo(‘Uin, Ilcrreid; R, A. l.arH(»n {St’cManj and Anunnitmit), Jiroaktngs. 


STATION STAFF. 


J. W. Wilson, M. S. A., Director; Animal 
JIaahaiahnan. 

F. C. Ciiilcott, IM, S., ]l(r-Direc((tr; Agn- 
cultunsf. 

J. TI. Shc})ard, B. S., Chemid, 

Do Alton Saunders, IM. A., Botaniaf, Knto- 
mologint. 

W. A. Wheeler, B. A., P>otani,^t. 

F. L. Moore, Ik S., 1), V. S., 

N. F. Hansen, M. S., IlortimdtnriA. 

W. S. Tliornher, M. S., Amstant Tforfi- 
cnlfurmt. 

A, B. TTohn, ]>. S., Amstfud hi SoiD. 


A. H. Wheaton, Axsi.danf in Dairying. 

F. F. llepner, Bn. (h, A.^.^iiifanf in Chem- 
istry. 

F. A. Norton, Bn. <»., Assistant ('hemist. 

R. F. Kerr, M. A., Ldirarian^ Statist iciitn. 
R. A. Lars^on, Accountant, Sicretary. 
Sylvester Baltz, Snjicrintendcnf of High- 
more Suhstation. 

II. (t. Skinmr, B. S. A., Ass'istanf Animal 
Ilashandman. 

T. B. Kelly, Stenographer. 

William W est, Farm Fireman. 

C;has. Haralson, (Jardenn, Flori.'it. 


CENETIAL OUTLOOK. 

The South Dakota Station has continued tlu' investigations already 
begun and inaugurated work in animal husbandry, especially tlic feed- 
ing of cattle and sheep. A novel feature of the feeding experiments 
was the use of macaroni Tvheats, bread wheats, and spelt in comparison 
with corn. The college with which the station is comi(‘ct(‘d has invested 
$8,000 in live stock during the past jQiiw Results of the rotation 
experiments during the past six years have been ])ublislied, also a 
bulletin on macjaroni wheat, which is now being studied with special 


«Ou leave. 
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reference to itn milling qualities. A fine lot of breeding experiments 
with cereals and legumes was destroyed during the past season by a 
hailstorm. The veterinarian has recently investigated the fringed tape- 
worm affecting lambs, and issued a bulletin setting forth the results. 
Considerable work has been done in cooperation with the farmers of 
the Sbite in growing grains and grasses introduced by this Depart- 
ment. Tests of these crops were also made at Brookings and at the 
Highmore Substation in cooperation with the Bureau of Plant Industry 
of this Department. The station is also cooperating with the Bureau 
of Plant Industry in making variety tests of vegetables and in improv- 
ing the wlu'at industry of the Northwest, with the Bureau of Chemistry 
on the available plant food in soils, and with this Office in irrigation. 

A new chemistiy building erected by the college will give the station 
much greater facilities for chemi(‘,al work, and a $12,000 barn now 
building will afford better facilities for conducting experiments in 
animal husbandry. A small mill has been installed for testing the 
milling qualities of varieties of wheat. At the close of the year the 
president of the college resigned and has since been succeeded by the 
Rev. James Chalmers, of Elgin, 111. The funds of this station are not 
adecjuate to enable it to meet the needs of the State for investigation 
of problems arising from the rapid development of the agri(‘ultural 
interests of this region. There is especial need of work in animal 
husbandry, dairying, and agricultural engineering. 

LINES OF WOllK. 

The principal lines of work conducted at the South Dakota Station 
during the past year w(‘re as follows: Physics and chemistry of soils; 
field experiments rotations; plant breeding selection and adaptation, 
including native and introduced fruits, (‘cri'als, and forage crops; dis- 
eases of plants and animals; animal husbandry— feeding experiments; 
and irrigation. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United States approj)riati()n $15, 000. 00 

State appropriation 1, 200. 00 

Miscellaneous 954. 16 

Total 17,154.16 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed by 
this Department, and has been approved. 

PUBLICATIONS. 

The publications received from this station during the past fiscal 
year were Bulletins 75-78, the subjects of which are the treatment of 
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smuts and rusts, macaroni wheat in South Dakota, a study of North- 
western apples, and a preliminary report on the fringed tapeworm of 
sheep. 

TENtSTESSEK. 

Texmessee Agricultural Experiment Station, Knormlle, 
Department of the University of Tennessee. 

fiOVERNlNG HOARD. 

Board of Trustees — Experiment Station Committee: J. W. Caldwell Ouiir- 

mart), Knoxinlle; T. E. IlarwtKxl, Th'fmton; T. F. P. Allison, Xanhrille; O. P. Temple, 
Kmmnlle; J. B. Killebrew, Nashpilie; Harris Brown, (hdlatm. 

STATION STAFF. 

A. M. Soule, B. S. A., lyiredor; Agrictd- F. II. Broome, IJltrarian. 

tarist. J. R. Fain, B. S., Am.^tant AgricidturiM, 

C. A. Keffer, Horticultarifti, ForcMer. P. O. Vanatter, Plat Erperi. 

C. A. Mooers, B. S., Chemuti. H. E. Barnes, B. S., M.S. A., Dairyman. 

S. M. Bain, B. A,, Bolanistl. H. U. Hampton, B. S., Ast.dstant ('Imnist. 

\V. M. Fulton, B. A.,M. S., Mdeorologlrtt. W. S. Shaw, Y. M. D., Veterhtartan. 

Ethel Reese, Sfriioyraphtr. 

(iENEKAI. OUTLOOK. 

ThcTennessoe Station continues to devote much attention to problems 
concerned with the introduction of diversified farmin|y. The growing 
of forage crops and pasturage is followed by feeding experiments with 
various animals, the results of which arc carefully re(‘orded and tabu- 
lated in such a way as to show the actual cost of producing the dili'enmt 
animal products. In this way the farmers have been shown th(» economy 
of making silage and of feeding the great bulk of their crops inst(*ad 
of selling the raw products. Last year it was announced that silage 
could be produced for $1.23 per ton, and this year the station has 
shown that corn fed in various combinations to hogs has a feeding 
value of 81 cents per bushel, and skim milk a feeding value of from 20 
to 80 cents per 100 pounds, with |K)rk 5 to 7 c('nts per pound. The 
station has been working with different crops for silage, and finds that 
sorghum is nearly as good as corn for this purpose. Soy beans alone 
were not a success, but mixed with corn in the ratio of 1:2 made good 
silage. 

An attempt is being made to find a legume which can be grown with 
the corn and which will climb cornstalks in such a way as not to tangle 
and make difficult harvesting. Work on winter wheats and other 
cereals has been continued for a number of years with results which in- 
dicate that the soil and climate of Tennessee are well adapted to their 
production and that wheat having excellent milling qualities is piO' 
duced. Most of this work with forage crops and cereals and also some 
work with clover seed is l>cing done in cooperation with the Bureau of 
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Plant Industry of this Department. Closely related to this work is 
the effort to determine the influence of different methods of soil treat- 
ment on crop production and the best means of improving land through 
grazing. The horticulturist is doing some work with insecticides and 
with fruits and vegetables under fertilizers. The chemist is devoting 
considerable attention to fertilizers and soils and has conducted some 
digestion experiments in connection with the forage and feeding 
experiments. 

The fertilizer inspection has been turned over to the station by the 
Commissioner of Agriculture and a separate laboratory for the pur- 
pose has been fitted up. A two-story feeding barn for catthi has been 
erected on the university farm. The farm has been increased to an 
area of 145 acres by the purchase of adjoining land, and as a result 
the field and feeding experiments have been reorganized and a per- 
manent rotation on the farm established. These improv enumts were 
made possible through a special approjuiation of $10, (HK) for the pur- 
pose by the last legislature. This is the first appropriation the station 
has ever had from the State. The library of the station haf> }>een con- 
siderably enlarged during the year. The Summer School of the South, 
conducted under the auspices of the University of Tennessee, had a 
total enrollment this year (tin' second of its existence) of 2,150, of 
whom 1,240 are employed as teachers this year. In the (*ourses given 
much attention was devoted to rural school su})j(^cts, nature study, 
agriculture, horticulture, and domestic science. 

The Tennessee Station is strengthening its staff, systematizing its 
investigations, and extending its facilities for work. Members of the 
staff, in addition to their station duties, assist tln^. Commissioner of 
Agriculture in farmers’ institute work. In this way and by means of 
press bulletins, and a yearbook which is issued anrmally without ex- 
pense to the station, its influence is being extended, and it is gradually 
gaining the support of a large number of farmers. There are many 
agricultural problems in urgent need of investigation in Tennessee and 
the resources of the State are sufficiently great to warrant a much 
more liberal support to both the university and the station. 

LINES OF WORK. 

The principal lines of work conducted at the Tennessee Station 
during the past year were as follows: Chemistry— pot and other 
experiments with soils, digestion experiments, analytical work; fer- 
tilizers; field experiments — selection of cereals and legumes, experi- 
ments with forage crops for soiling and silage, methods of cultivation, 
green manuring, tests of meadow grasses, grazing experiments, 
etc.; horticulture — cultural fertilizer and gmfting experiments with 
orchard and small fruits and vegetables; seeds; weeds; diseases of 
plants; feeding experiments — beef and dairy cattle and hogs; ento- 
mology; and dairying. 
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INCOME. 

Tho income of the ntation during tlu'. past fiscal year was an follows: 


United States apj^ropriation |;]5, 000. 00 

Farm i)r()ductH 5, 582. 67 

Miscellaneous 102.49 

Total 20,685.16 


A re])ort of the roceiptH and expeiuliturt‘s for the United States 
fund has been rorider(*d in accordance with the sctu'diiles prescribed 
])y this Department, and has ])eeii apj)roved. 

PUBLICATIONS. 

The publications of this station receiv(‘d during the past fiscal year 
were the Annual Ilej)ort for 190^, containing hric'f rej)orts from the 
different departments of the station, and Bulletins Vol. XV, Nos. 3 
and 4, on feeding’ native steers and the relativ(‘ value of protein in 
cotton-seiHl meal, cowpea hay, and wheat bran. 


TKXAS. 

Texas Ag*ricultural Experiment Station, College Stafion. 

Department of tin* SUite Agrhailtiiral and Meclianical Colle^^e of Textis. 

(lOVERNIN(} nOAHI). 

Board of Directors: 1\I. Sansoirj (Provdeot) ^ Fort Worth; F. A. Rei<“hanlt, ffoiiMm; 
(u‘()r^e T. Jester, (hri^teono; W. J. (May, Austm; 1\ II. Tobin, Peviroo; K. K. L(‘^ett, 
Abilei)e; A. llaidusek, Lagrange; \j. D. Amaler, llemps^tta<h 

STATION ST\FP. 


J. A- Cniig, B. B. A., Director, 

H. II. Harriupjton,^' M. S. , (Viciniaf, 

M. Francis, I). V. M., Cetennarian. 

E. J. Kyle, M. B. A., fIorticnlfiirii<f, 

IC. Dv^ij>:ht Sanderson, B. B. A., Conanlthig 
Knloniologht. 

E. C. (rr(H*n, B. S., Ai^s^lntant Horticulturist. 

F. S. Johnston, B. 8., Agriculturist. 

O. M. Ball, pji. D., Bolayiist, Mycologist. 


<1. B. Frai)S, Pit. D., Assistant ('heinisf. 

F. R. Marshall, ininial J lushaudiuan, 
Dairyman. 

J. \V. Carson, B. B. A., Farm Superin- 
tendent. 

J. K. Robertson, Snperiufi ndeuf of State 
Station {Deii'dle). 

W. B. Hotchkiss, Suj)( rintendi at of State 
Station [Troupe). 


CENERAL OUTLOOK. 

The work of the Texas Station during the past year has been con- 
siderably deranged by changes of administration. Nearly th(‘ same 
lines of work have been continued, attention ]»eing given to field work 
in both horticulture and agriculture, studies in veterinary science, 
feeding experiments, and experiments at the substations. A rather 
extensive experiment with yearling and two-year-old stecu's to tost tho 
feeding value of rations of cotton-seed meal and hulls; rice bran, polish, 


^/()n leave. 
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and hulls, and molasses has been completed. The veterinarian is study- 
ing means of rendering cattle immune to Texas fever and of freeing 
cattle and pastures of ticks. An isolated pasture and quarantine sheds 
and lots have recently been added to the equipment for such work. 
The station is giving some attention to means of checking the ravages 
of the Mexican cotton boll weevil, and is cooperating with the Division 
of Entomology of this Department in this work, as well as in studies 
on the San Jose scale and the Asiatic ladybird. It is also cooperating 
with the Bureau of Plant Industry in efforts to improve the wheat 
industry in the Middle West, with the Bureau of Chemistry in studies 
on the available plant food in soils and on the influence of environment 
on the sugar content of muskmelons. 

The work at the Beeville and Troupe substations is l)eing prosecuted 
with success, although handicapped somewhat at the latter place by 
the resignation of the superintendent in charge. The winter-growing 
of vegetables, especially cabbage and cauliflower, has proven a success. 
A sewage irrigation garden has been established for growing fall 
vegctiibles, especially potatoes, the fall crop of which keep Ix'tter than 
the early crop. Experiments with tomatoes and in methods of jflant- 
ing grapes are also in progress, as well as experiments on peaches in 
cooperation with farmers in Smith County. The substations in Texas 
have proven very popular, and continual demands are being made for 
additional institutions of this nature. However, the subst>ation com- 
mittee of the Farmers’ Congress wisely concludes that it is better “to 
have one new station established with funds sufficient to (‘quip and 
operate it successfully than to try six weak (^experiments that would 
probably reflect no credit on the experiment station movement in the 
final summing up of results.” 

The new building for the departments of chemistry and veterinary 
science has l>een completed and occupied, and furnishes go(Kl facilities 
for these departments. Work has been started on an $8,()()b dairy 
barn for the use of the college and the station. At the close of the 
year the director of the station and dean of the department of agricul- 
ture of the college resigned to accept the presidency of the New 
Hampshire College of Agriculture and directorship of the station. 
He has been succeeded by John A. Craig, formerly of the Iowa State 
College of Agriculture, but for several years engaged in editorial 
work. The agriculturist resigned to go to Louisiana and has l>eon 
succeeded by F. S. Johnston, formerly of the Indiana School of 
Agriculture and station. F. R. Marshall, recently of the Iowa College 
and station, has been elected associate professor of animal husbandry. 
J. K. Robertson has been made superintendent of the Beeville Station, 
vice S. A. Henry; and W. S. Hotchkiss, of Illinois, superintendent of 
the Troupe Station, which for some months past has been under the 
direction of E. (a (Treen, of the horticultural department. The 
chemist has been given a year’s leave of absence for travel and study 
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in Europe. R. L. Bennett, recently director of the Arkansas Station, 
has been elected superintendent of farmers'' institutes. 

The Texas Station has undertaken and carried through considerable 
work of great value to the farmers of the State, and the latter are very 
appreciative of the fact. They have come to the support of the sta- 
tion in securing a special appropriation for better equipment, and for 
the establishment of substations to investigate special problems in 
different localities. The opportunities for investigations of great sci- 
entific and practical value are almost unlimited in Texas, and what the 
station especially needs at the present time is a definite })olicv with 
reference to plans for station work, with a clear differentiation between 
(».ollege and station work, and then more settled conditions witli regard 
to the staff of investigators. 

LINES OF WORK. 

The principal lines of work conducted at the Texas Station during 
the past year were as follows: Chemistry; meteorology; soils; field 
experiments — ^forage crops, variety tests, fertilizer experiments with 
(*orn and cotton; horticulture- variety and fertilizer experiments with 
tomatoes, and experiments with 1)erries and figs; feeding exp(U’iments; 
diseases of animals; and irrigation. 

1N(X>ME. 

The income of the station during the past fiscal year was as follows: 


UniU'd States appropriation $15, 000. 00 

State appropriation 5, 0(X). 00 

MiseeltaneouH 8, 71)7. 01 

Total 28,787.01 


A report of the receipt's and exjx'nditurcs for the ‘United States fund 
has been rendered in accordance with the schedule prescribed l)y tliis 
Department, and has been approved. 

rUBI.ICATIONS. 

The publimtions of this sbition received during the past fis(*al year 
were Bulletins 65 and 66 on the tomato and forage c rops. 

ITT AIT. 

Agn^icultural Experiment Station, Logar}. 

Department of the Agricultural ('ollege of Utah. 

GOVERNING BOARD. 

Board of Trustees: W. S. McCornick { President )j SaU Lake City; P. W. Maughan 
(Seeretary)f Logan; Allan M. Fleming {Treamrn)^ Logan; Mrs. Kinily S. Richards, 
^li Tjake City; .Tohn A. McAlister, Logan; I... Hausen, Logmi; Mrs. R. N. Bagley, 
Ogden; George C. Whitmore, NepM; E. R. Owen, WeUsi^h, 
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STATH)N STAFF. 


J. A. Widtsoo, Pfi. I)., J>irector; ChemiM, 
James Drydon, Meteorolngis^ty Poultry Man- 
ager. 

L. A. Merrill, B. S., Agronomist. 

W. N. Iliitt, I^. S. A., Horticulturist. 

E. 1). Ball, M. S., Ihologist. 

K. W, Clark, B. R<\, Animal Industry. 

W W. M(*Langhliii, Trrlgailou Engineer. 
P. A. Yoder, Pii. I)., Assoelaie Chemist. 


J. A. Crockett, Asmtant Tktirymjcm. 
Robert Stewart, Asslstaid Chsmist. 
William Jardine, Assistant Agronomist. 

J. B. Nelson, Farm Foreman. 

John Hopkins, Foreman of Poultry Depart- 
ment. 

II. W. Crockett, Fore^nan of Iforficnlturnl 
Gro\inds. 

Fred Blatter, Foreman ii\ Animal Tndustry. 


OENERAB OUTLOOK. 

Irrigation continuos to ho the foundation upon which most of the 
invostigfaiions of the l^tah Station arc based. The linos of work in 
progress last year hav<' boon continuod and new work in sonio phases 
of irrigation and in animal husbandry has been added. Feeding 
experiments with horses, cattle, and sheep have i>een conducted to 
study especially the value of sugar factory by-products and the p^)ssi- 
bilities of the irrigated pasture. The irrigation investigations have 
been extended to include the study of orchard and garden crops and 
the ed‘e<‘t of irrigation on the soluble elemmits of the soil. In the 
laboratory the etf('ct of irrigation water on the nitrogen content of 
crops is being studied. The protein content of wheat was found to 
increase and the starch and fat <o decrease as the irrigation water was 
decr('ased. An attempt is being made to fix these characteristi(‘s. 
During the past three y('ars experiments in dry farrningon the station 
farm hav(' been conducted, and results of such general interest obtained 
that the last legislature appropriated $12,500 for extending the Avork. 
Six farms of 40 acres each have been selected and ai'e donated for the 
purpose ])y the counti<‘s in which they are located. Trials will be 
mad<' with cereals and other field crops. In this connection an effort 
is })eing made to change macaroni wheat from a s})ring to a fall or 
wintei variety ])y means of selection. Some plants wer(» secured that 
lived through the winter, and it is thought that a winter variety can 
be secured. Ten varieties of macaroni wheat have given an average 
yield of 3B bushels an acre without water on the station farm, and 
this is, therefore, a very valuable dry-farming crop. Under a system 
of dry farming, however, it is necessary that the wheat be sown in 
the fall. 

The station is cooperating with this Department as follows: With the 
Bureau of Soils in the reclamation of a forty -acre tract of alkali land; 
with the Bureau of Plant Industry in the cultivation of hemp, in the 
amount of water required by different forage plants, and in the produc- 
tion of sugar-beet seed; with the Bureau of Chemistry on the effect of 
environment on the composition of sugar beets and on the available 
plant food in soils. Farmers’ institutes have been continued under 
the auspices of the college, the members of the station staff partici- 
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patin^ in the work. Interest in agricultural education is increasing 
and the grade of instruction in the college being raised. About one- 
third of the students are now taking agricultural courses. The appoint- 
ment of an entomologist for the station has made it possible to investi- 
gate methods of combating the codling moth, which is the most serious 
orchard pest in the State. During the year the irrigation engiru'cr 
and his assistant resigned, and the former was succeeded by W. W. 
McLaughlin, formerly assistant chemist of the station. K. W, Clark, 
formerly of Alabama, has been appointed animal husbandman, and 
William Jardine, assistant agronomist. 

The last legislature, in addition to making an appropriation for 
experiments in dry farming, provided $6,500 for building purposes, 
$2,0(K) for puidications, and appropriations covering the light, water, 
and fuel bills of the sbition. The work of the station is attimding a 
gn^.at deal of attention throughout the State and is met'ting the approval 
of the people. The increased funds which the stiition is receiving from 
the State is an indication of this. The station work is i)etter systema- 
tized than it has ever been b(*.fore and all of its funds are cartd'ully 
husbanded, and 3 ^et these funds are not sufficient to carr}^ on the inves- 
tigations already inaugurated, all of which are of primaiy importance 
to the agriculture of the State and should be continued. d1ie station 
should also have additional funds to further d(wclop its work in irri- 
gation, animal husbandry, and horticulture. 

IJNES OF WORK. 

The principal lines of work conducted at tin' Utah Station during 
the past year were as follows: Chemistry —soils, feeding stutl's; alkali 
soil investigations — r(‘claniation of alkali soils; meteorology; field 
experiments - I’otations, testing varieties of cereals, sugar beets and 
gai’den vegetables, arid farming; horticulture'; diseaise's of plants; e*at- 
tle and sheep biveding; fe^ealing experiments— e*attle, shee'p, he)rses; 
dairying; [)oultry ex])eriments; irrigation — seepage investigations, 
water reejuirements of plants and soils. 

INC:OME. 

The income of the station during the past fiscal year was as follows: 


lliiiU'd State's ap}>ropriation $I5, 000. 00 

Farm e*ropH 64 

Total IS, (>,44.64 


A report of the receipts and expenditures for the Unitenl States 
fund has been rendered in accordance with the schedules prescribed 
by this Department, and has been approved. 

PUBLICATIONS. 

The only publication of this station received during the past fiscal 
year was Bulletin 77 on horse feeding. 
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VERMONT. 

Vermont Agricultural Experiment Station, Burlin^on. 

Department of University of Vermont and State Agricultural College, 

GOVERNING BOARD. 

Board of Trustees — Board of Control: Matthew Henry Buckham {l^emdenJt)^ Bur- 
lington; E. J. Ormsbee, Brandon; G. S. Fassett, Enosburg; Cassius Peck, Burlington. 


STATION STAFF. 


J. L. Hills, D. S., Director. 

(t. 11. Perkins, Pir. D., EntonwlugiM. 

L. U. Jones, Ph. B., BotaniM. 

William Stuart, M. S., Ilorticalturist. 

F. A. Kieh, V. S., M. D., Veter'inarkm. 
Cassius Peck, Farm Superintendent. 


C. H. Jones, B. S., Chemist 

F. M. Hollister, B. 8., Assistant Chemist. 

W. J. Morse, B. S., Assisiayd Botanist, 

E. 8. Gregg, Dairyman. 

Mary A. Benson, Stenograpfier. 

E. 11. Powell, Treasurer, 


GENERAL OUTLOOK. 

The lineH of work at the Vermont Station were not materially altered 
during tFio past year, excepting in the horticultural department, where 
a change in horticulturist resulted in a lessening of pomological studies 
and increased attention to greenhouse studies and vegetable growing. 
The results of investigations with maple sap, covering live years, are 
being prepared for publication. A study of the enzyms of the soft 
rots has been undertaken by the botanist in cooperation with the New 
Yox‘k State Station. The Vermont Station is also coopemting with 
the Bureau of Chemistry of this Department in studying the available 
plant food in soils; with the Bureau of Plant Industry in testing medic- 
inal plants, and in experiments to determine the amount and quality 
of grass and forage-plant seeds offered for sale in Vermont; with the 
Bureau of Forestry in tr(ie planting experiments; and with this Office 
in nutrition investigations. 

The last season, owing to the failure of crops due to peculiar cli- 
matic conditions, was a very discouraging one for the Vermont Station. 
Poultry work, in connection with the college, has been decided upon, 
and a poultry house to cost about $1,000 is now being erected. J^me 
experimental work in this connection is also planned. This station is 
doing considerable useful work and in some lines has achieved marked 
success. It deserves more liberal treatment on the part of the State, 
and greatly needs additional funds for the extension of its work. 
Recent changes in the State law regarding the inspection of feeding 
stuffs have lessened the resources of the station. 


LINES OF WORK. 

The principal lines of work conducted at the Vermont Station during 
the past year were as follows: Chemistr}^ — composition of potatoes, 
artichokes, etc,, methods of analysis; analysis and control of fertilizers 
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and feeding stuffs; inspection of creamery glassware; field experi> 
inents; botany — grasses and other forage crops, destruction of weeds, 
etc.; horticulture — propagation, pollenization, and hybridization of 
plums; diseases of plants; feeding experiments; and dairying. 

IN<X)ME. 

The income of the station during the past fiscal year was as follows: 


United States appropriation $15, 000. 00 

State appropriation 1 , 090. 99 

Fees 2,603.22 

Total 18, 694. 21 


A report of the receipts and expenditures for th(i United States fund 
has been rendered in accordance with the schedules prescribed by this 
Department, and has been approved. 

rUBElCATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins 93-99 and the Annual Report for 1902. Four of the 
bulletins were on commercial fertilizers and comm(‘r(*ial feeding stuffs. 
The others were on apple pomiU‘e, a good feed for cows; a poisonous 
plant, and Vermont grasses and clovers. 

VIRGINIA. 

Virg^inia Agricultural Experiment Station, BUicL'^hurt/J^ 

Department of Virginia Agricultural and Mechanical College and l\)lyteclinic 

Institute. 


<K>VKKNJN(t BOAKI). 

Board of Visitors — Executive Committee: J. T. Brown, Unerfitid; D. ]\I. Cloyd, 
Dublin; B. K. Sehleu, RU’hjnond; W. K. Robertson, IHastcrco; J. M. McBry<h‘ ( /Vc.s- 


ident of the VoUege)^ Blacksburg. 

STATION 

J. M. McBryde, Pii. D., I.L. D., Director. 
W. B. Alw'ood, Vicc-Director; Entomologist. 

E. A. Smyth, jr., M. A., Biologist. 

D. O. Nouree, B. S., Agriculturist. 

R. J. Davidson, M. A., Chemist. 

John Spencer, D. V. S., VeUrinarkin. 

W. A. P. Moncure, M. S., Assistant Mg- 
cologut. 

C. I. Wade, 


hl'AFF. 

Meade Ferguson, Pii. 1)., Agri- 

culturist. 

11. L. Price, M. S., HorticuUunst. 

J. G. Ferneyhough, T). V. S , A^i^istant 
VeUrinaruin. 

J. H. Giblxiney, B. S., Assistu'nt Chemist. 
J. B. McBryde, B. A., C. E., Assistant 
Chemist. 

I'reasurer. 


GENERAL OUTLOOK. 

The leading investigations of the Virginia Station continue to be on 
the production of vinegar, champagne, and other beverages from cider 
and fruit juices, a study being made of the yeasts for this ])iirpose, 

« Express and freight address, i^hristiansburg Depot. 
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The dei)artinents of chemistry and horticulture of the station are 
cooperating in this work and have considerable material ready for 
publication. There has also been some experimental w^ork in canning 
fruits and vegetables and on the chemical c-omposition of fruits. The 
(dder investigations arc in cooperation with the Bureau of Chemistry 
of this Department, with which the station is also cooperating in sugar- 
beet investigations and studies on the available plant food in soils. 
The entomologist is coopeiating with the Division of Entoinolog}^ of this 
Department in studies on the San dos^ scale and Asiatic ladybird. The 
San Josd s(*ale investigations are also aided by State funds. Diseases 
of orchard tree's have been studied, and a ])ullctin dealing with pear 
blight has Ix'eii pu])lished. The application of potash and phosphates 
to stimulate the trees is recomimuided. A preliminary study of the 
crown gall on apple trees has also been completed and published, and 
one of the conclusions reached is that the disease most likel}^ reaches 
the nurseiy through the use of diseased apple seedlings. 

The agriculturist has been inv^estigating a number of farm products 
used as hay substitutes and has found corn stover especially valuable. 
He has recently starU'd a series of 80 plats for rotation work to study 
rotations with and without leguminous plants grown with and without 
ft'rtilizers. He is also continuing some work on the bacteriology of 
soils. The work of the })iologist is largely consulting, but he has 
made some breeding experiments wdth Le}>idoptera and is ])reparing 
a bulletin on the birds of the State, wdiich is to supplement a l>ook 
published s(‘V(‘ral years ago by another author. A little veterinary 
work is being done, especially with ticks and other parasites. 

Several members of the station staff have attended meetings of 
faruK'rs during the year and have succeeded in ai'ousing considerable 
interest in the work of the college and station. Three large lal)ora- 
tories f6r the chemical department of the station hav(* bi'cn fitted up 
by the college in tlui new scien(‘e building. Assistants to tlie station 
staff have been added in chemistry, horticultui*e, mycology, and api- 
culture. The fac ilities for work at the Virginia Station have been 
improved, but there is still need of a more effective organization and 
additional funds in order that investigations commensurate with the 
importance of the agricultural interests of the State may be carried on. 
With the growth of the college the administrative duties of the pres- 
ident have of necessity been greatly increased and it is impracticable 
for that officer to give such attention to the inanageinent of the station 
as is required to secure its greatest efficiency. A se[)arate director 
should therefore be secured and given authority to enforce the prompt 
and regular execution of definite plans of investigation. This officer 
should also have opportunity to study and promote the agricultural 
interests of different n'gions of the State. The inspection work of the 
station should be ch'arly differentiated from its investigations and fully 
supported by State funds. 
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LINES OF WORK. 

The principal lines of work conducted at the Virginia Station during 
the imst year were as follows: Field experiments — study of forage 
plants, corn and other crops, tillage and nianurial experiments, rota- 
tions; analysis of foods; horticulture; bacteriology — of milk and soils, 
critical study of nitrifying and denitrifying bacteria; feeding experi- 
ments — feeding steers, study of corn stx)ver, wheat stmw, cotton -seed 
hulls, etc., as substitutes for hay; veterinary science; entomolog}^; 
cider and vinegar making; and study of ferments. 

INCOME. 

The income of the station during the past fiscal 3^ ear was as follows; 


United States approi)riatioii $15, 000. 00 

Farm products 340. 32 

Miscellaneous 73. 85 

Total 15,420.17 


A report of the receipts and expenditures for the United States fund 
has been rendered in accordance with the schedules presi‘ribed by this 
Department, and has been approved. 

PUBLII^ATIONS. 

The publications of this station received during the past fiscal year 
were the Annual Report for 1901 and Bulletins 12r'{-182. Bulletins 
128-132 comprise a series on orchard studi(\s. Th(^ other bulletins are 
on the use of })lackl(‘g vaccine, sheep s(*ab, mange in horses, the 
stomach worm, and the production of vinegar in cellars. Two special 
bulletins were received, one on the Virginia Statue board of crop pest 
commissioners and the other on inspection of Roanoke County for 
San Josd scale. 

WA81IINGTOK. 


Washingrton Agricultural Experiment Station, P^iUman. 
Department of Washington Agricultural College and School of Science. 

GOVERNING BOARD. 

Board of Regents: F, J. Barnard, JSeaffie; K. C. McCroskey, Garfield; J. P. Sharp 
{Vice-Presideni) ^ Ellembimj; U. L, Kttinger (IVeamirer), Colfax; H. D. Crow {Presi- 
dent)^ Spokane; E. A. Bryan (Secretary) ^ PuUman. 


STATION STAFF. 


E. A. Bryan, M. A., LL. D., Director. 

E. E. Elliott, M. 8 ., Agriculturist. 

R. Kent Beattie, M. A., Botanist, Zoolo- 
gist. 

N. O. Booth, B. Agr., Horticulturist. 
Elton Fulmer, M. A., Chemist. 

S. B. Nelson, D. V. M., Veterinarian. 

H. 8. Davis, Pii. B., Assistant Zoologist, 

S. Doc. 148, 58-2 13 


Geoi^e Severance, B. S., Assistant Agr\- 
cadturist. 

W. H. Lawrence, M, A., Assistant Bota- 
nist, Entomologist. 

O. L. Waller, Pn. M., Irrigation Engineer. 

R. W. Thatcher, B. S., Chemist. 

jT. S. Cotton, B. A., Assistant in Cooperor 
tive Range Experimenls, 
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GENERAL OUTLOOK. 

During the past fiscal year the Washington Station has continued it® 
former linos of work and developed to a considerable extent Investiga* 
tions in agronomy. A large part of the station farm is now devoted to 
these investigations, including variety and spmying experiments with 
wheat, oats, and fo!*age <*Tops in both small plats and fields. Feeding 
experiments have been made with cattle, sheep, and pigs, a sp#^ial fea- 
ture of the work with pigs being an effort to determine the effe<*t of eot- 
ton seed meal in a ration on the quality of lard produced. There are 
indications that cotton seed meal produces a marked effect on the lard. 
The veterinaiy work is being developed under a special State appro- 
priation and attention is being given to a number of diseases giving 
trouble in different sections of the State. The veterinarian has also 
continued studies of plants which are poisonous to stock. The studies 
on the life history of salmon have been continued. Irrigation investi- 
gations in cooperation with this Office have been prosecuted actively 
in the Yakima Valley. The station is also coopemting with the Bureau 
of Plant Industry of this Department in cereal and forage crop investi- 
gations and in the improvement of northwestern ranges, and with the 
Bureau of Chemistry in studying the available plant food in soils. 

The State lias made an appropriation of $5,o00 for the support of 
farmers’ institutes during the next bieffnium and this work is being 
developed. It occupies considerable time of the station staff, but is 
thought to have a good influence in bringing the station into closer 
touch with the farmers. The work at the Puyallup Su])station has 
I>een discontinued owing to the fact that the governor vetoed the 
appropriation of $12,000 for this enterj^rise. At the close of the year 
the botanist and zoologist resigned and has since been succeeded by 
the assistant botanist, li. K. Beattie. Some progress has been made 
during the year in organizing the work of the station more definitely 
and in improving its facilities. It is at present doing a larger amount 
of useful work than ever before. 

LINES OF WORK. 

The principal lines of work conducted at the Washington Station 
during the past year were as follows: Chemlstr}^ — methods of analysis, 
chemical studies of potatoes and oats, and of fertilizers, foods, and dairy 
products; botany— study of crown gall, black spot, canker, tomato 
blight, pear blight, grain smuts; bacteriology; soils— subsoiling and 
soil treatment; field experiments — tests of grasses for pasture, 
varieties of oats, barley, emmer, spelt, and einkorn, rotations, time 
of seeding, sugar beets; horticulture — cover crops and fertilizers for 
orchards, spraying for apple scab, protection from frost, varieties of 
fruits and vegetables, selection of nurseiy stock; plant breeding — 
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cereals, clover, alfalfa, and vetches; diseases of plants; feeding and 
breeding experiments— cattle, swine, and sheep; veterinary science — 
control of the‘ squirrel j)est, poisonous effe<*t of cei-tain plants on ^|ieep, 
influence of feeding fungi to horses, glanders, tuberculosis of cattle, 
heaves, study of influence of animal fat as a coriservt^r of heat; 
entomology study of the codling moth in c(»ope ration with other 
northwestern stations, insects atfe<*ting cereals, San Jose scale and 
remedies for the same, parasitic diseases of crickets; dairying; and 
irrigation. 

INCOME. 

The income of tin' station during the past fiscal year was as follows: 


United States api)ropriatiun ... $15, 000. 00 

BtaUi approj>riatioii 2, 83 

Mis(iellaneouH, including fees and fiirin prcHhiets 1, 289. .‘15 


Total 18,629.18 


PUBLICATIONS. 

The publications of this station received during the past tis(‘al year 
were Bulletins 50-58 on the following subjects: A preliminary re{X)rt 
on glanders, locating orchards in Washington, planting orchards in 
Washington, nursery stock for Washington orchards. 


WTC8T VIKOIISTIA. 


West Virginia Agricultural Experiment Station, Morgantown. 
I)epartinent of West Virjriina University. 

OOVERNINC* BOARD. 


Board of liegents: K. M. (irant, Monjatiioum; U. P!. Ha^vortli, Jfunlonjton; J. W. 
Hale, Ptinceton; C. M. Babb, Falls; J. K. Trotter, liuckhannon ; 1>. C. (lallalier, 
Charkdon; J. B. Finley, Parkersburg; 0. I>. Oldham, Momnimrille; W, J. W. Cowden, 


Wheeling. 

STATION 

J. H. Htewart, M. A., Director; Agrivul- 
turuL 

B. H. Hite, M. S., Chemist. 

J. L. Sheldon, Baderiologvgt. 

G. M. John, HorticulHrisi. 

W. E. Rumsey, B. S. 'Aor., Amstani Phto- 
molog-ifit. 

C. D. Howard, B. S., Associate Chemist, 


STAFF. 

F. B. Kunst, Assistant Chemist. 

Horace Atwood, M. S. Agr,, 
Agriculturist. 

T. C. Johnson, Assistant Hortxcultunst. 
W. M. Watson, Stenographer 
M. A. Stewart, Librarian. 

W. J. White, Auditor^ Clerk. 

A, Rt Whitehill, Ph. I)., Treamrer. 



196 KEFOET OF OFFICE OF EXFEBIMEOT 8TATIOKS. 


of:neral outlook. 

The work of the West Virginia Station with few exceptions has 
been,# development and (X)ntin nation of the lin(‘.s of work outlined io 
the last report of this Office. The horticultural investigations have 
been seriously interfered with by frcqiumt changes in the position of 
horticulturist. The horticulturist appointed less than a year ago has 
recently acc^epted a position in charge of extension work at tk)rnell 
University, and the work of th<' d(^])artment is now in charge of an 
assistant. The poultry investigations are being continued and broad- 
ened, and the plat experiments are being carried on syst(*matically. 
New apparatus has Ihmmi devised for the investigatiems on the ('fleet of 
pressure on the preserv^alion of food products, and these investigations 
are being contimn'd. Plans are being made for the inauguration of 
irrigation experiments in the Ohio Valhjy. The station is cooperat- 
ing with the Bureau of Plant Industry of this Department in studying 
the influence of various combinations of the three important eh'inents 
of plant food — nitrogen, pobish, and phosphoric acid, and with the 
Office of Piiblie Road Inquiries in building an experimental macadam 
road. 

The resources of the station have b(*en considcirably iju'reaseJ 
through the operation of Shit<' inspc'ction laws. The receipts from the 
sale of products and the fertilizer control during the past year were over 
$15,000, and there was an appropriation of $5,000 for nursery inspec- 
tion. University funds amounting to $2,500 were also available for 
printing. A bacteriologist has recently been appointed to have charge 
of investigations in vegetable pathology. He has begun his work by 
making definite inquiries regarding the disi'ases of fruit most preva- 
](mt in the State, and will conduct investigations on some of them. 
There is an increasing interest in agriculture iii the university and 
among its constituency. The last legislature of the State made an 
appropriation of $5,000 for the maintenance of a department of dairy- 
ing, and tlu' regents of the university have established the department, 
with W. K. Rrainerd, a graduate of the Michigan Agricultural Col- 
lege, in charge. A dairy herd has been secured and two rooms in the 
basement of one of the university buildings have been fitted up with 
modern apparatus for home dairying and for a working laboratory in 
this department. This is an important and wise venture, owing to the 
fact that milk and dairy products are bringing high prices in the State 
and that there are so few up-to-date, well-managed dairies. 

LINES OF WORK. 

The principal lines of work conducted at the West Virginia Station 
during the past year were as follows: Chemistry— -study of insecticides 
and fungicides, including various crude petroleums, analytical work 
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with feeding stuffs and waters, study of pressure as a preservative 
and of the papaw as a source of sugar and vinegar, methods of analy- 
sis; analysis and control of fertilizers; inspection of orchards and 
nurseries; soils — study of fertility by use of rotations, green manures, 
commercial fertilizers and barnyard manure, study of acid soils, soils 
of orchard sections, etc. ; field experiments — variety tests of cereals 
and legumes, fertilizer experiments with buckwheat, pastures, and 
meadows; horticulture —adaptability of mountain-glade lands for truck 
crops, cranberries and other fruits, study of causes of winterkilling in 
peach orchards, breeding roses and (*arnations, forcing experiments with 
vegetables, study of effect of cross pollination of the apple and other 
fruits, insecticides and fungicides for (‘ontrolling San Jose scale, bitter 
rot, brown spot, frog eye, and leaf drop; feedii^j^ (‘xperiments with 
sheep; poultry expeuirnents —production of meat and eggs, incubation, 
experiments to improve flavor of meat and eggs of donn^sticated fowls; 
and entomology — insects injurious to orchards and orchard products. 

INCOME. 

The income of the station during the past fiscal vear was as follows: 


United States appropriation $>15, (X.)(). 00 

Keen 15,068.00 

Farm productH 932. 00 

MiHcellaneous 2, 087. 50 

Tot4iI 31,087.50 


A report of the receipts and expenditures for the United States 
fund has been rendered in accordan<*e with the schedules prescribed 
by this Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were Bulletins SI -8.3 and a report on the inspection work of the (‘xperi- 
ment station for the years 1901 and 1902. The Imlletins were on the 
following subjects: Vegetable gardening in the mountain glades, peach 
growing in West Virginia, and poultry experiments. 

wiscoisrsix. 

Agricultural Eaperiment Station of the University of Wisconsin, Madison. 
Department of tljc University of Wisconsin. 

GOVEBNINO BOARD. 

Board of Regents: George F. Merrill ( IWmdent), Ashland; President of University, 
Madison; State Huperintendent of Instruction (fix: officio), Madison; James C. Kerwin 
(Vice Presidf’ni), Nccnah; E. F. Riley (Seciriarif), Madmm; William F, V31as. Madi- 
son; Almah J. Frisby, Milwaukee; H.C. Taylor, (Xr/ordville; D. T. Parker, Fmnimore; 
James M. Pereles, MUunukee; Arthur J. Puls, Milwaukee; M. C. Mead, Phfmouih; 
Edward Evans, La Qrom; E. A. Edmonds, Oconto; August J. Myrland, Qrantsburg, 
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STATION STAFF. 


W. A. Henry, B. Aor., Director. 

S. M. Babcock, Fh. 1>., AsmManf Director; 
Chief flienmi. 

A. R. Whitson, B. 8., Agricultural Phy»- 
%ckt. 

E. P. Sandsten, M. 8., llorhcalturiM. 

Frederic Cranefield, Asmtant Horticul- 
turist. 

K H. Farrington, M. 8., Dairy Tliishatid- 
rnan. 

U. 8. Baer, Dairy HuHhandvian. 

G. C. Humphrey, B. 8., Aniimd Husband- 
man, 


II. L. Russell, Fh. B., Baderiohgist. 

E. (t. Hastings, Assistant BaclcHologist. 

R. A. Moore, Agronomist 

F. W. Woll, M. 8., Chemist. 

J. C. Brown, M. 8., Amistant Ch^iist 

F. J. Wells, Assistant AgrimlturalPhydci^. 

G. A. Olson, B. 8., Assistant Chemist. 

L. II. Adams, Farm Snpenntendent. 

Ida Herfurth, (derk 

A. L. 8tone, Assistayit ^igrorionust. 

W. R Richards, issistant Animal Hus- 
bandman. 

8ophie M. Briggs, lAbranan. 


GENERAL OUTLOOK. 

The work at the Wisconsin Station is progressinjj^ along substan- 
tially the same lines as heretofore. Much valuabh^ material 1ms been 
prepared and published during the year regarding feeding experi- 
ments and other investigations with eows, sheep, and swine; investi 
gations in curing cheese at low temperatures, and on other problems 
in dairying, and in soils. The last legislature appropriated $25,000 
for furnishing and equipping the new' agricultural building., $15,000 
for a new agricultural engineering Imilding, $10,000 for the purchase 
of improved live stock, $10,000 for the purchase of additional farm 
lands, $1,500 annually for two years for tobacco investigations, and 
$2,500 annually for two years for cranberry investigations. The tobacco 
investigations have been started at Janesville Cerder and Kio, where 
experiments have been conducted in growing Sumatra tobacco and 
Habana seed-leaf tobacco under shade*. 'Phe cranberry investigations 
have been going on for a number of years under the ausjiiees of the 
Wisconsin ^^t^ate CninberiT Growers' Association. The material in 
the hands of this association has lieen turned over to the station, and 
a company engaged in growingeu-anberries, near Cranmobr, has leased 
the station 7 acres of land for a cranberry experiment statiom On 
this area a reservoir has ])een constructed, and adjacent to this, sit- 
uated so as to be easily flooded, are plats designed for variety tests, 
tests with fertilizers, tests in sanding, in controlling water, etc. A 
small house has been erected nearby for the accommodation of employ- 
ees. The station has continued to cooperate with the Bureau of Ani- 
mal Industry of this Department, in investigations on ripening cheese 
at low temperatures; with the Bureau of Chemistry, in sugar-beet 
investigations and studi(*s of plant food in soils; with the Bui-eau of 
Plant Industry, in investigations of cereals, forage, and other crop8, 
and on the influence of origin of red-clover seed on yield of crop, and 
with this Office, in irrigation investigations. 
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The new agricultural building erected at a total cost for construc- 
tion and furnishing of $175, 0(K), is now o<‘cupied. In this building 
provision is made for the administmtive offices of the college and 
station, as well as the departments of agronomy, animal husbandry, 
bacteriology, and chemistry, and the office of the superintendent of 
farmers’ institutes. The structure has a frontage of 200 feet and a 
depth of 04 feet, and is three stories in height above a basement. In 
the rear is an addition in the form of an octagon, two stories in 
height and 06 feet across, designed for an auditorium and library. The 
building is constructed of butt* pressed brick, terra cotta, and Indiana 
buff Bedford limestone. It has a roof of red tile and all outside metal 
work, including cornice, is of copper. It is of slow- burning construc- 
tion throughout. Plans also being made for the agricultural engi- 
neering building mentioned above, and a department of agricultural 
engineering has been established, with G. N. Knapp, formerly of the 
United States Geological Survey, in charge. ( /harles R. Van Hise, pro- 
fessor of geology in the university, has been elected president of the 
university. The professor of animal huslmndry in the college of agri- 
culture and animal husbandman of the station has recently ac(‘eptx‘d a 
similar jK)sition in C/olorado, and is succeeded f)y George C. Humphrey, 
formerly of Michigan. 

The Wisconsin Steition continues to be very active in its work and 
is doing not only a large amount of thoroughly scientiiie investigating, 
but also much work intended to carry the result'^ of these investiga- 
tions din^ctly to the farmer. The Wisconsin Agriimltural Experi- 
mentiil Association is becoming a very effi<*ient agency through which 
to conduct demonstration work and coopemtive investigations. The 
kst legislature recogniy.ed the importance of this association to the 
agriculture of the State by gmnting it an appropriation of $l,0()0 for 
expenses and directing the State printer t-o print 5.000 copies of its 
annual report. Farmers’ institutes coudiieted under the auspices of 
the university are also exerting a powerful infliumee for the improve 
ment of agricultural practice. With its improved facilities and effec- 
tive organization the station could profitably use a larger maintenance 
fund for the extension of its experimental operations. 

LINKS OF WORK. 

The principal lines of work conducted at the Wisconsin Station 
during the past year w^ere as follows: Chemistry — studies of silage 
and of the effect of nitmtes on the prottun content of corn, oats, rape, 
and eowpeas; bacteriology — studies of silage, diseases of animals, etc.; 
soils — pot and field experiments with muck; field expi^riments -(^ereals 
and forage crops; horticulture — studies of seedling plums, effects of 
pinching Imck raspberries, etc.; feeding experiments —horses, cattle, 
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sheep, and swine; dairying — cheese ripening at low temperatures, 
experiments with skim milk, condensed milk, and cream; drainage; 
and irrigation. 

INCOME. 

The income of the station during the past fiscal year was as follows: 


United States appropriation $15, 000. 00 

State appropriation 15, 000. 00 

Fees 1,800.00 


Total 81, 800. (X) 


A report of the re(‘eipts and expenditures for the United States fund 
has been rendered in aecordan(‘e with the schedules prescribed by this 
Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fi.scal year 
were Bulletins 92-99 and the Annual Report for liK)2. Bulletins 92, 
97, and 99 contain the reports on licensed commercial fertilizers and 
concentrated feeding stufis. The other bulletins were on the develop 
ment and distribution of nitrates in cultivated soils, curing of Chexldar 
cheese with especial reference to cold (‘uring, some observations on 
sheep breeding from the experiment station flock records, investiga- 
tions of methods of milking, and the prevention of oat smut and 
potato scab. The Annual Report contains in addition to data of an 
administrative natuie reports on the following subjects: Experiments 
on black mar^h soils; analysis of licensed fertilizers and feeding stuffs; 
relation of crop pi-oduction to amount of water available and methods 
of cultivation; influence of the soil on the protein content of crops; 
experiments with grain and forage crops; sugar-beet (^xperinjents; 
fourth annual report on experiments in pinching raspberry shoots; 
the influence of formaldehyde on the germination of oats; the effect 
of depth of planting on the germination of (‘lover seed; three t^^pesof 
market sheep; comparative value and effect upon the lambs of feeding 
various grain mtions to pregnant owes; some observations on sheep 
breeding from the experiment station flock records; whole corn (‘om- 
pared with corn meal for fattening jiigs; results of an experiment to 
determine the comparative effect upon the growth, development, and 
character of the carcass of pigs fed upon rations of ground peas and 
corn meal; the results of a feeding trial comparing razorlmck with 
crossbred razorback and improved breeds of hogs; licensed commer- 
cial feeding stuffs for 1902-3; investigation of methods of milking; 
official tests of dairy cows, 1901-2; observations on the use of acid 
tests for milk and cream; a modified cream test bottle; the composi- 
tion of frozen milk; pasteurized cream butter; difficulties in the way 
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of drawing concIuHions from experiments in butter making when based 
on one judge’s scores; influence of cold curing on the quality of Ched- 
dar che<"se; influence of temperatures approximating 60'^ F. on the 
development of flavor in cold-cured cheese; influence of varying quan- 
tities of rennet on cold-cured cheese; conditions afl'ecting the develop- 
ment of white specks in cold-cured cheese; road construction. 

WYOMING. 

Wyoming Agricultural Experiment Station, Laramie. 

Department of the IlniverHity of Wyoming. 

GOVERNINCJ »OARl>. 

Board of TriisteoH: Otto (Jrarnm (/VmVira/), Twrrr/m/r; T. F. Burke ( T7rr-PrmV/rwf), 
Cfteyetnie; (Jrace R. Tlohard (Secretary)^ ('heyerme; J. C. Davis (IVeamn'er), RawVms; 

A. i\ Jonea, Larmnie; W. (if. Aber, Wolf; Bessie A. Stone, Evamtott; H. \j. Stevens, 
Ixiramie; Harriet Kniglit, Cheyenne; A. J. Mokler, Otsp^r; T. T. Tynan (State Super- 
intendent of Public Li struct ion), Cheyenne; C. W. Lewis (President of the Vniversiiy)^ Lar- 
amie. 

STATION STAFF. 

B. C. Buffum, M. S., T>ircctor; AgricnJ- K. E. Nelson, M. A., Assistant llorticvl- 

hirisl. tunsi, Agrostologist. 

Aven Nelson, M. S., M. A., liotmmt. (inice R. Hebard, Ph. D., Secretary. 

0. B. Hideaway, M. A., Physieint. E. K. Sijjinan, Farm Foreman. 

B. P. Fleming, B. S., yissisiant in JiTiga- N. Alhin Nelson, Assistant Meteorologist, 
lion. L. Case, Stenographer. 

(^RNERAI. OlTTlXX)K. 

The Wyoming Station continues to give prominence to irrigation 
investigations and range problems, and has published during th(» year 
a report on measurement of water. Investigations on the duty of 
water have been continued. The results of a survey of native shrubs 
and studies of native birds, food adulterants, and troubles with vshade 
trees have benm jmhlislied. The recently inaugurated (experiments 
include tests of the fecxling value of held pc^as and home-grown cen‘als 
at high altitudes, breeding experiments with horses and cattle, diges- 
tion, and poultry experiments. The station is cooperating with 
farmers in growing glasses and forage crops, and efforts are being 
made to get wstockmen to undertake feeding (experiments. Coopera- 
tion with this Department has included sugar-beet investigations and 
studies of the available plant food in soils with the Bureau of Chem- 
istry, and irrigation investigations with this Office. 

One result of the food work of the station was the passage of a 
pure-food law by the last legislature. The law d(i8ignat('.d the chemist 
of the station as State chemist, and carries an appropriation of $1,000 
per year to provide an assistant to do the analytical work. An appro- 
priation of $15,000 for an armory and gymnasium for the university 
was also made. The State Board of Charities has turned over to the 
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university and station the penitentiary buildings and farm in Laramie 
recently vacated. There is thus added to the college and station 
equipment buildings which cost originally about $100,000 and a farm 
of 320 acres situated on the Laramie River, where an abundance of good 
water is at hand. The final purchase of the old experiment station 
farm, consisting of 120 acres, has been authorized. The professor of 
geology and mining engineering in the university and geologist of 
the station died July 28, 1903. Th(' president of the university 
resigned, to take effect SeptemlxM* I of the present year, and lias been 
succeeded by Charles W. Lewis, formerly president of Moores Hill 
College in Indiana. 

The Wyoming Station is undertaking the solution of problems of 
leading importance to the agricultural interests of the State, namely, 
those concerned with the development of new a reus under irrigation 
and the improvement of ranges. Its facilities for work have be(m 
greatly increased recently by the acquiremimt of new buildings and 
additional farm lands, thus paving the way for extending the work 
in animal husbandry, which is one of the leading agricultural resources 
of the State. The station could profitably ust^ additional funds in this 
work and also in the inauguration of mon‘ thorough investigations in 
several other lines. With the limited funds now at the disposal of this 
station its work should be concentrated in a few lines which have a 
direct bearing on tht^ leading agricultural problems of th(' Stabs and 
every effort should be made to formulate d('finite plans of work and 
secure their effective exe(‘ution. 

I.INKS OF WORK. 

The principal lines of w'ork condu<*ted at the Wyoming Station 
during the past year were as follows: Ceology; botanx lH)tanical 
survey, ej^periments with grasses, legumes, saltbusln^s, and other 
forage crops; range irnprovenumt; UKdeorology; waters; soils -i*ota» 
tions, continuous cropping, cultural experiments, reuvA ators, study of 
soil characteristics; fertilizers; field experiments-- variety tests and 
cultural experiments with cereals, forage crops, and garden vegeta- 
bles; analysis of foods; feeding experiments hoivses, milch cows, 
range sheep and lambs; entomology; and irrigation — 
measurement of water on station farm, plat exptu’iments, effects of 
irrigation on alkali. 

INCOME. 

The income of the station during fhc past fiscal year was as follows: 


United Slates appropriation $15, 0(X). 00 

Indivnhials 120.00 

Fees 220. 39 

Farm products 385. 10 

Total 15, 726. 49 
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A report of the receipts and expenditures for the United States 
fund has been rendered in accordance with the schedules prescribed 
by this Department, and has been approved. 

PUBLICATIONS. 

The publications of this station received during the past fiscal year 
were the Annual Report for 1902 and Bulletins 50-58, on native vines 
in Wyoming homes, sheep feeding on the range, experiments in evap- 
oration, the measurement of wab^r for irrigation, shrubs, birds, food 
adulterations, shade-tree suggestions, and growing and preparing 
agricultuml crops for exhibition. 

PUBLICATIONS OP THE OFFICE OF EXPERIMENT STATIONS 
ISSUED DURING 1903." 

EXPERIMENT STATION RECJORi). 


Title. 


Exp<‘rimcnt Station Record, Vol. XTV (1902-3), Nos. 5-12 
ExjKTimont Station Record, Vol. XV (1903-4), Non. 1-4. 


Editor. 

K W. Allen, 
Do. 


ANNUAL REPORTS. 


Title. Author. 


Report of the Director of the* Oflftco f)f Experiment Stations for 1902 A True 

ReiKirt of th<‘ I)irect<»r of tl»e Ofhee of Experiment Station.s for 1903 Do. 

Annual Report of the (iffiee of Experiment Stations for the Year ended Do. 
June 30, 1902. 


ARTICLES IN THE YEARB(M)K OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 


Some Engiiif'eriiiK Features of Drainage (Yoarlaiok, 1902, np 2:11-244) C. (1 Elliott 

The Cost of Food hh Related tf» il8 Nutritive Value (Yearhook, 1902, pp 3H7 i K I) Milner, 
406). 

Progress in Secondary Education in Agriculture (Yearh<K)k. 1902, pp. Ihl-500). A. c. True. 
Some Practical RchuUh of Experiment Station Work ( YearlMM)k, 1902, pp. r>s9- | VV. IT. Beal. 
606). 1 


BULLETINS. 


Numbetr, 

Bulletin 121 .. 
Bulletin 122 . . 
Bulletin 123 . . 

BulleUn 124 . . 
Bulletin 126 . . 
Bulletin 126 .. 

Bulletin 127 . . 


Title. 


Author. 


Experiments on the Metabolism of Nitrogen, Sulphur, 11 <’. Sherman. 

and Phosphoms in the Human Organiam. 

Organization Lists of the Agri<‘Ultiiral Colleges and Ex- 1). J. Crosby and M. T. 

periment Stations in the United States. Spethmann. 

Proceeding of the Sixteenth Annual Convention of the A. C. True, W. 11. Beal, 
Association of American Agricultural C^dleges and ami H. C. Wliite. 
Experiment Stations, held at Atlanta, Oa., October 7-9, 

1902. 

Rejwrt of Irrigation Investigations in Utah E. Mead et al. 

A Digest of Rwent Experiments on Horst* Feeding <\ F. Langworthy. 

Studies on the Digesuhility and Nutritive Value of H. Snyder. 

Bread at the University of Minnesota in 1900-1902, 

Instruction in Agronomy at Some Agricuitiirai College.M.. A. C. True and D. J. 

Crosby. 


a A list of publications issued by the Office from its organization to 1899 was published in Bulletin 
No. 80, jp. 608, of the Office of Experiment Stations, end of those issued during 1902 in Annual Report 
of the Offioe of Experiment Statioust 1902, p, 192. 
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Puhlirathns of the Office of Experiment Statiom imted during J90S — Continued, 

BnLL>nnNS— Continued. 


Nnml>er, 


Title. 


Author, 


Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 

Bulletin 


129 . 

130 . 


i:ia 


Bulletin 12K | Statistics of the liand-drant Colleges and Agricultural 

Experiment Stations in the Ignited States for the Year 
enaed June 30, 1902. 

Dietary Studies in Boston and Si>ringiield, Mass., I’hila- 
p)hia, Pa., and Chi(*ago, 111. 

Egyptian Irrigation: A Study of Irrigation Methods and 
Auministration in Egypt. 

Plans of Structures in iW on Irrigation Canals in the 
TTiiited States. 

Further Investigations Among Fruitarians at the (Cali- 
fornia Agricult und Experiment Station, 1901-2. 

Report of IrrigHtion Investigations for 1902 

Storage of Water on (Cache la J*oudr(* juid Rig Thomp- 
son Rivers. 

Legislation Relating to Farmers’ Institutes in the TTnited 
' suites and the Province of Cntario, (’anada. 

130 Experiments on the Metabolism of Matter and Energy 

in the Human Body, 1900-1902. 

137 ' Organization Lists of the Agricultural (Colleges and Ex 

periment Stations in the United States. 

Proceedings of the Eighth Annual Meetingof thcAincre 
caii Association of Farmers* Institute Workers, itK)3. 

139 1 Special and Short Courses in Agricultural (’olleges 

140 1 Acquirement of Water Rights in the Arkansas Valley in 

Colorado. 


M. T. Spethmami. 


R. J>. Milner ctal. 

('. T. Johnston. 

E. Mead. 

M. E. Jaffa. 

E. Mead et al. 

('. E. Tail. 

J Hamilton. 

W 0. Atwater, F. G. 

Benedict, etal. 

1). J. (Crosby and M. T. 

Spethinaiin. 

W. H. Beal and G. C. 

(’reidman, editors. 
T>. J. Crosby. 

J. S. Greene. 


FARMERS’ BULLETINS. « 


Bulletin 162 
Bulletin 169 
Bulletin 170 
Bulletin 182 


Experiment Station Work, XXI . 
p;jxpcriment Station Work, XXII 

I’rinciples of Horse Feeding 

Poultry as Food 


W. H. Beal, editor. 
Do. 

(’. F. Langworthy. 
II. \y. Atwat(*r. 


CIRCULARS. 


Circular 50... 
Circular 51. . . 
Circular 52... 

Circular 53. . . 

Circular 54... 
Circular 55. . . 
Circular .56. . . 


ITcliininary Plans and Estimates for Drainage of Fresno 
District, California. 

List of State Directors of Farmers* Tnstituti's and Farm- 
ers’ Institute Leeturers ol the United States. 

A Few Good Books and Bulletins on Nature Study, 
School Gardening, ami Elementary Agricultiin* for 
Common Schools. 

Report of the ('ommitlee on Rural Engineering of the 
Association of American AgricuUural (Colleges and 
Experiment SUitions. 

Report of (’ommitU‘e on Indexing Agricultural Litcra 
lure. 

Till* Relation of the Natural ScienciN to Agriculture in a 
Four-Year College Course. 

(^mstitiilioii of thcAssiwiation of American AgricuKural 
(’ollcgcsaiid Experiment Stations, as aincnded at the 
S(*ventccnth Annual ('onvcntion of the Association, 
Washington, 1). (J., November 17-19, 1903. 


C. G. Elliott. 

.1 Hamilton. 

D. .1. (Toshy. 

W. E Stone et al. 

A. (’. True et al. 
D(t. 


aThese arc pnbli.shed as part of a general scries iasued by the United States Department of Agri- 
culture. 
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STATXOir PVBLICATI0H8 RECEIVED Bt THE OFFICE OF EXPERI- 
MENT STATIONS DURING 1903. 

ALABAMA STATION. 

PuWitmtioii. 

Title. * 

Author. 

1902. 

1 


Bulletin 121 

Dairy Herd Rt'eord ainl Creamery Notea 

K. W. Clark. 

Annual Report 

Fifteenth Annual Rei)ort, 1902 


1903. 



BiilloHii 120 


,1. F. Duggar. 

Bulletin 123 

Voteh, (‘ovvpea, ana Soy Bean Hay %h SuhKtitutes for 
Wheat Bran. f 

Do. 

Bulletin 121 

The Horticultural Law. Notes on some of the luscets { 
and F'ungus Diseases AfTeeliiig Hortieultural Crop.s. 

R. S Maekiiitosh. 

Bulletin 125 

Some Diseases of Cattle j 

C, A. Cary and P. G. 
Matthews, 

Bulletin 12<; 

A Leaf-Curl Disease of Oaks 

K. M. WiU'ox. 


ALABAMA CANKBRAKK STATION. 


1903. 

i 


Bulletin 19 

Tests with Oal.s and Wh<*at at llnioiitow'ii in 1903 1 

J. F. Duggar and J. M. 



Rieheson. 


ALASKA STATIONS. 


1902. 



AiiiiuhI Report 

Annual Report, 1902 

C. (\ tit‘orgeson. 


ARIZONA STATION. 


1902. 



Index, Vol. III.... 

^ liuh'X to Bulletins 3: {-40, Animal Rei>orts, llHXl-lliOl 


Annual Report . . . 

1 Thirtt'eiitli Annual Report, 1902 


1903. 



Bulletin 40 

1 Tin* (Tnd<‘rgroun<I Waters of Ari/iuia i 

W. W. Skinner. 


AKKANiSAS STATION. 


1 « 03 . 


Bulletin 7(5 

Bulletin 77 

Bulletin 78 i 

Fig Feeding Kxperiments with Cotton-seed Meal i 

(X>vvpea ExiKjriments 

Experiments with Edible Oils 

K. R. Dinwiddle. 

C. L. Newsman. 

.1. F Moure 

CALIFORNIA STATION. 

1902. 

j 1 


Seed Bulletin 

Bulletin 145 

Bulletin ItO 

f Distribution of Seeds and Plants ’ 

The Red Spider of Citnis Trees 

New Methods of Grafting and Budding Vines 

E. xT, Wiekson. 
i). W. Woodworth. 

E. H. Twigbt. 

1903. ! 

1 


Circular 1.* 

Circular 

Circular 2 1 

Texas Fever 

The New Fertilizer Law ! 

Blackleg 

A. R. Ward. 

E. W. Hilgard. 

A. R. Ward. 

o A list of the publications iiisued by thestatioUxS from 1875 to 1899 was published in Bulletin 80. p. 512 
of the Office of Experiment Stations and lists of those iasued in subsequent yeans in the following 
Bulletins of the Office of ExiwriiTiei\t Stations: 1900, Bulletin 88, p. 89; 1901, Bulletin 111, p. 74; and 
1902, Annual Report of the Office of Experiment Stations, 1902, p. 194, 
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Station pnhlicationH recfived by the Office of Experiment SkUioM during 190 $ — CoBtinwCkl. 

'“CALIFORNIA STATION— OmtJnued. 


PublicHtioii. 


1903. 

Circular 3... 
Circular 1. . 

(*in’Ular5. . . 
Circular 6. . . 
Circular?... 
Circulars... 

Bulletin 147. 
Bulletin 148. 
Bulletin 149- 
Bnlletin Ifrf). 
Bullettul51 . 
Bunetim52. 
Bulletin 153 
Bulletin 161. 


Title. 


Author, 


Hok Cholera 

Anthrax 

Contafrions Abortion in tJowH 

MethodH of PhVKicnl and Chemical Soil Analysis 

RcmedicH for Insects 

L*ilx)ratory Method for Ordinary (^hemical Examination 
of Waters for Irrigation and Domestic Purposes. 

Culture Work at the Substations, 1H99-1901 

Resistant Vines and their Hybrids 

The California Sugar Industry 

The Value of Oak Leaves for Forage 

Arsenical Insecticides 

Fuinijaration Dosage 

Spraying with Distillak‘s 

Sulphur Si)rays for Red S])iderB 


A. R. Ward. 

Do. 

.1. Ijaw. 

E. W. Hilganl. 

(\ W. Woodworth. 


C. H. Shinn. 

K. II. Twight. 

0. W. Shaw. 

W. W. Maekie. 

E. Colby. 

W. WfM>dworth. 
W. H. Volck. 

Do. 


COLORADO STATION. 


1902. 

Annual Uep(»rt . . . 


Fiitet*nth Annual Report, lOtri. 


1903. 


Bulletin 77 1 Cnirrigated Lands of Eastern Colorado 

Bulletin 78 1 'I'lie Tomato Industry of the Arkansas Valh'y 

Bulletin 79 'rreatment of Stinking Smut in Wheat 

Bulletin HO Laying Fkmn of Peach lYees 

Bulletin 81 Onion Crowing in the Cache la Poudre Valley . 

Bulletin 82 [ Colorado Irrigation Waters and their Changes. 

Bulletin 83 Irrigation Waters and their Effects 

Bulletin 84 An Apricot Blight 


J. E. Payne. 

11. II. Cnffin. 
J.Hecd. 

W Paddock. 
Do. 

W. P. Headden; 
Do. 

W. Paddock. 


CONNEtn'Kd’T STATE STATION. 


1902. 


Annual Report 

1903. 

Bulletin 141 ! 

Bulletin 142 - — 

Bulletin 143 

Bulletin 144 


Annual Report, 1902 — Parts Jl, HI, and JV.. 


Commercial Feeding Stuffs in the (%»nueetieut Market. . . 
Spray Calendar I 

Two Common Scale In.seets of the Orchard j 

Fighting the Sun JosC* S(*alc Insect in 1903 i 


Animal Report — 


Annual Rt^iort, 1903— Part I 


A, L. Winton ct al. 

W. E Britton and 
C. F (hmton. 

W. K. Britton. 

W. K. Brithm and 
B. H. Walden. 


(X)NNECTICrT STORKS STATION. 


1901. 


Annual Report 


Fourteenth Annual Report, 1901 


1903. 


Bulletin 26 
Bulletin 26 

Bulletin 27 


The Covered Pail a Factor in Sanitary Milk Production.. W. A, Stocking, jr. 
The Relation of Temperature to the Kev‘ping Property of H. W. Conn. 

Milk. 

Poultry os Food. 


R. 1), Milner. 
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f^dion jnMicatmig received by the Office of Krpcriment HUdUmg during 1903 — Coiitinned. 

DELAWARE 8TATION, 


Publication. 

Title. 

Author. 

1902. 



Annual lleport 

Fourteeutli Annual lieiwirt, 1902 


1901^. 

1 


Bulletin m 

Bulletin r>9 

Bulletin 00 

Bulletin 6i 

The San Jos<^ Sf‘ale 

The PodliiiK Moth 

(’over (IrofiK as Green Manure 

Orchard (lover drops in Delaware 

K. D, SanderNon. 

D<». 

d. L. Penny, 
d. P. Close. 


FLORIDA STATION. 


UK)2. 



Bulletin 01 

Bulletin 05 

Te.xas dattle Fever and Salt-Sick 

The Kunniuats 

d. K. Dawson. 

H. H.Huiue. 

190:}. 

• 


Bulletin 60 

BulhUin 07 

Bulletin OK 

The Mandarin Orange Group 

White Flv 

Pineapple (Milture 

Do. 

H . A . Gossard . 

H. K. Miller and H.H 
Hume. 


GEORtllA STATION. 


15KI2. 



Bulletin 5K 

Bulletin 59 

Annual Report 

('orn dulture 

dotton dulture 

F’ifteenth Annual Report, 1902 

R. .1. Redding. 

Do. 

\\m. 



Bulletin 00 j 

dominon .Viliuentsof HnaMiinK dattle 

1 d. L. Willoughby. 

1 


HAWAII STATION. 


i 

1902. 


! 

1 

Bulletin 2 

Annual Keport 

1 'Phe R(H)t Rot of Taro 

' .\nnual Retiort, 1902 

T. F. Sedgwick. 

J. G. Smith. 

1<H)3. 



Bulletin 5 

1 nseet ii'icles for T^se in Hawaii 

D. L. Van Dine. 

Bulletin 4 

The (Cultivation of Sisal in Hawaii 

! F. E.donter. 

1 


1 


IDAHO STATION. 


1902. 


I 

Bulletin 34 

Annual Report 

Tomato dulture 

Annual Report, ltK)2 

1 F. A. Huntley. 

1903. 


1 

Bulletin 35 

Bulletin 36 

Bulletin 37 

Bulletin 38 

Meteorologii’al Records. Soil Temperatures 

The (^KiliriK Moth 

Some Conditions of Stock Poiw^ninj? in Idaho 

Grasses and Forage Plants in Idaho 

1 

J. E. Bonebright. 

1 .1. M. Aldrich. 

' H. B. Slade. 

1 L. F. Henderson. 
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Stai/ioH puhlicatiowf received by the Ofjim of Experiment StMiom daring 1903 — (Vmtinued. 

ILLINOIS STATION. 


PubllCHtlOll. 


Title. 


Aiitber. 


im. 


Bulletin 82 

Rejjort 

Circular Gl 

Annual Report — 


Methods of Corn Broedinj? C- C. H(»pkinH. 

Special Report of the Agricultural Kxperiincnt Station .. 

Siipplemeiil to Bulletin 7:i 11. W. Mum lord. 

Fiitcenth Annual KeiM>rt, 1902 


1903. 


Bulletin 83. 
Bulletin 84. 
Bulletin Mf). 
Bulletin 8(1. 
Bulletin 87. 


Bulletin 88 

Circular 62 

(Circular 63 1 

Circular 64 ] 

Circular 65 i 

Circular 66 


Circular 67. 
Circular 68. 

Circular 69. 
Circular 70. 
Circular 71. 


Circular 72 

Annual Report — 


Feed.s Supplementary to Corn for Fattening Steers 

Dairy Conaitionsaud SuggestioiiH tor their Improvement. 

Records of Individual Cows on Dairy Farms 

Climate of Illinois 

The Structure of the Corn Kernel and the (VuuiMisition 
of Its DifftTcnt Tarts 

Soil Treatment for Wheat in Rotations, with special ref- 
erence to Southern Illinois Soils. 

Sugar-Beet Investigations in Illinois 


Do. 

W. .1. Fraser. 

A. .1. Clover, 

.1. C. Mosier. 

C. C. Hopkins, L. H. 
Smith, and E. M, 
East . 

C. (i. Hopkins. 

(’. C. Hopkins and 
L. II. Suiith. 


Dairy lnvc.stigations 

Investigation (»f Illinois Soils 
Live-Stock Investigations, . . 
Corn Experiments in Illinois 


W . .1 . Fraser. 

C (}. Hopkins. 

H. W. Mumford. 

! C. C. Hopkins, L. H. 
1 Smith, and A. D. 
I Shainel. 


Fruit and Orchard Investigations 

Methods of Maintaining tlu' IToductne Caj>aeil 3 ol llli | C Hopkins. 


nois Soils. | 

The Cowpea and S(»y B(*au in Illinois 1 1). S, Dallu'v 

Infected Alfalfa Soil I ('. C. Hopkins. 

Roasting of Beef t Isahi*! BevuTund Eliz- 

I Jiheth (' Sprague. 

Treseiit Status (d Soil Investigations . ... C. C. Hopkin.s, 

Sixtei'iith Annual Report, RK)3 ' 


INDIANA STATION 


vm. i 

Annual Report Fifteenth Annual Reiairt, 1902 


RK)3. 


Bulletin 91 Disea.ses ol Sheep R. A. Craig and A. W, 

Bitting. 

Bulletin 95 Cnpro<luctive Bhu-k Soil II. A. Huston. 


Bulletin 96 Suggestions Concerning tin* Care of Milk and Butter- H. E. Van Norman. 

' making on the Farm. 


IOWA STATION, 


1902. 


Bulletin 67 


1903. 


The (dicrnical Coinjawition ol Food Treservatives 

Solutions for Testing Cream and Milk 


,1. B. Weems and 
Mead. 

.1 . B. Weems and 
Cray, 


I. 


C. 


J. 

E. 


Bulletin 68 
Bulletin 69 
Bulletin 70 
Bulletin 71 

Bulletin 72 
Bulletin 73 


Selecting and Preparing Heed Corn... 

The Chicken Mite 

Some Weeds of Iowa 

The Keeping Quality of Butter 

Cold Storage of Apples 

Cherries and (::h(*rry Crowing in Iowa. 


i‘. C. Holden et al. 

.1. J. Repp. 

L. H. Pammel. 

C. L. McKay and C. 

Larsmi. 

H. C. Price. 

H. C. Price and E. E. 
Little. 
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SUdwn jmblicaiiimtt r&xived hy the Office of ErfHTimnd iStaliotie du,riu<j J90,i — (’onlinued 


KANSAS STATION. 

Publication. 

Title. 

1 

j 

Author. 

1902, 

BulV't-D* 1)3 

The Plxact Calculation of Balanced Rations. . .. 

1 

J . 'i 

['. Willard. 

1903. 


! 


Bulletin 110 DeHtroyiiiK Prairie Dogs and l*<K‘ket (iopluTh } D, E. Luntz. 

Bulletin 117 Baeterla of the Soil N. S. Miiy«» and A. T. 

I I Kinsle\ . 

Bulletin IIH Flesli and Fat in Beef I 1>. H. otis. 

Bulletin III) PresM Bulletins Nos. 71-P24 1 

Aimual Report Sixteenth Annual Ref»ort, 11K);{ i 


KKNTIK'KY STATION. 


1902. 

Bulletin 103 
Bulletin lot 


1903. 


IleHsiun Fly Experiments i Il.tiarnmn. 

Commereijil Fertilizer.^ M. A. S<'o\ ell and 

11. E. Funis 


Bulletin lor* . . . 
Bulletin 11)0 . . . 
Bulletin 107 .. 
Bulletin lOH ... 
Bulletin 101) ... 


The BriKiin Rapes , H.Oarnnin. 

Feeding Dairy Fows ' I). \V. May. 

Sevenh eii-Year Loeu.sts in Kentucky H.Oarnmn. 

Some R<*sults in Steer F<‘edlng D. \V. May. 

Fominereial FtTtilizers M. A. Seo\ell and 

H.K. (hirtis. 


horiSIANA STATIONS. 


1902. 


Bulletin 72 Forage (Tops, (Jraswes, Alfalfa, <'lover.>, etc 

Bulletin 73 AuHlyses or ('ornmereial Fertilizers and Pans (Jreen 

Annual Reiiort Fifteenth Annual ReiK)rt,19()2 


1903. 


NV. R. Dodson. 
(Ml. O’Rourke. 


Bulletin 71 1 

Bulletin 73 ' 


Circular i 


Slu'ep 

Preservation of (3ine Sirup 

The Knzyms of tlie Sugar (’ane 

Special Deviei* for Keeping .Sirup in a Sterile ‘’ondinon. 
Relation ol Bacteria to tin* Inversion <*f Crystal li/ed 
.Sugar. 

The Mexican C<)tton-l>oli Weevil 


W. H. Dalryinple. 
W . R. Dod.son. 

C. A. Browne, jr. 
W. R. Dod.son. 


. ( '. Stuhhs et ai. 


MAINE STATION. 


1902. 


Bulletin H7 

Bulletin H8 

Annual Report 


Potato Insect ieidcH and Fungicides in 1902. Oat Smut 
and Its Prevention. 

Finances, Mcte(»n*log\ .Index 

Eighteenth Annual Uei>ort, 19(r2 


C. D. Wooils. 


1903. 

Bulletin Kl) . 
Bulletin 90 . 

Bulletin 91 . 
Bulletin 92 . 

Bulletin 93 . 
Bulletin 94 . 

Bulletin 93 . 


Kxpt'rimenta in Orchard Culture 

F'ertilizer Inspection j 

'Pile Chinch Bug in Maine 

Feeding Stuff Inspection 

Poultry Experiments in 1902 

Fertilizer Inspection 

Dandelions, Hawkweeil.s, Oiuseng, Cankerworms 


W. M. Mnnson. 

C. D. W(Kals and J.M. 

Bartlett. 

II. W. Briteher. 

C. D. \\ (kmIs and J. M. 

Bartlett. 

(?. M. (iowell. 

C. D. Wowis ami J.M. 

Bartlett. 

W. M. Munson. 


S. Dw,. 148, 68-2 14 
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Slatiiiii jHililinilioiiK nreircil hij (he Office of Kejieritiieii( iSiatioiie ihirhuj lOOo — (Joiilinuofl. 

MAKYI.ANJf STATION. 


PiiblifHlioii. I 

1 


Tillo. 


Author. 




i 


IhilU'tiii 87 




Till- I'oricMlicul (’inula or Sovoiilot'ii-) <'ur Locust 


A. L. (^uaiiitaucc. 


Bulletin 8H 

Ihillotin 80 

Annual Rcjxirt . . . 


Lcoiioinical Methods for In\|irovinin tlu* Koi |tiu« (^uali- 
ticH of M ilk, 

Mxp('rinients v\ ith Potash asa Fi'rtili/or 

Six1(‘cutli Annual Report, lOdo . 


( F. Doauo. 

II. .1. Pattorsou. 


M .VSS A F 1 1 F S F/r'rs S'l’ A'!' I O N . 


1002. I 

Annual Ih'poit j FiKernlli Annual Report, 1002. 

ItRKl. I 


Bulletin 85 . 
Bulh'tin 86 . 

Bulh tin 87 . 
Bulletin 88 . 
Bulletin 89 . 


Bulletin 90 

Bull (‘tin 91 

Me teorolo^ieal 
BulletiiiH. 


Concentrated F(‘(*dM 

Orchanl Treatnu*nt for tlu‘ San .lo.se S«*ale. one Yi ar’s 
Expc'riineuts in Massachusetts. 

Cucumhers under Cla.ss ... 

A ('atalogue of the Coe(*ida‘ <>! the World . . ... 

Aiuilsse.s ot Connuercial Fertilizers and .M}inurial Sul» 
stanc(\s. 

do 

Injtiries to Shade 'Prees from Fl<‘clneit\ . 

Met(‘orological Htilletins ir»0 172 . . 

Meteorological BtilhOins 171-180 


Bulletin 02 Anal\H(‘K of Connnercial Fertili/* r and .Manorial Siih 

I staiiet's. 

Technical Bullet in ' Tin- CreenhoUse Alcurodes ami tin* Straw i»err\ \1<'U 
1. 1 i'o<h‘s. A Stud> of th(‘ Inserts ami ot tluur Treatment. 


,I B Liudse> cl al. 

I II . 'P, Fernald 

(J. Iv Slone, 

Maria F. Fernald. 

C A, (}oessnuinn. 

1 ) 0 . 

<1 F. Stom\ 

.1 P', ()stt'and<‘i .rnd 

S C. Bru'oii. 

. .1. F,. Osti-auder ami 
F l'\ Ih'ushaw. 
c. \ (ioessmann. 

W. Morrill. 


MICHPJAN station. 


1002. 

Bulletin 202 

Annual Report 

1903. 


Analvses of some of Ih'- C<imnu t<*ial Feralirtj^^ Stulls of , 1>. W . Rohison. 

Mi(*hiKau. ' 

Fift<M‘ti(ii .Vnnual Report, 1002 


Bulletin 201 

Bulletin 20f) 

Bulletin 206 

Bulletin 207 

Bulletin 208 

Bulletin 209 

Bulletin 210 

Special Bulletin 17. 
Special Bulletin 18. 

Special Bulletin 19. 

Special Bulletin 20. 

8i)ecial Bulletin 21. 


MosrjnitoeH and other Insi'clsof the Year 1002 

Report of South Haven Substation .. 

Note.s on Small Fruits 

Stigar Beet Kxperimenls, 1002 

Michigan Miistirooms 

Vegetables and Bush Fruits 

F(Ttili7,er Analyses 

Mosquitoes amt other instaUs of the Year 1002 

Sugar Beets in the riq/er Penin.sula 

Spraying (’alendur 

Rejrort of the Upper I’cninstila Siilrstation for the Years 
1901 and 1902. 

Cheese Problems 


It. H. Peltit. 

T. A. Ferraml. 

1 M. F. i)eau. 
j C. J). Smith. 

B. (). Longvrair. 

L. K. Taft ami M. L. 
j Braiii. 

F. W. Robison. 

R. H. IVttit. 

C. l>. Smith and \j. M. 
Ceismar. 

L. R. Tait and C. I). 
j Sin ft h. 

D. Smith uiid L, M. 
(h'ismar. 

, J. Michels. 
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Sliilion piiblicatiotin rcreired bij Ik" Office of Kj'perioieiit SltUione iluritp/ IU03 — Continued. 


MINNKHOTA 8TATION. 


iMiblicatlon. 

Title. 

Author. 

1902. 





T. Shaw. 

Bulletin 76 

Fat telling Steera 

Do. 

Bulletin 77 

In.seets Notably Injurious in ltKJ2 

F'. L. Wa.slibiirn. 

Annual Report 

Tenth Annual Report, 3902 


1902. 



Bulletin 7.S ! 

K.vi)erimentH in Sheep Husbaiulrv 

1 T. Shan . 

Bulletin 79 , 

JiivestiKation in Milk I'roduetion 

i T. ].. Haeek< r. 

Bulletin HO 

.\ifalfa, Its Chemical Development. Ft'eding Value, and 

[ H. Snyder and .1. A. 

1 

Di^estibilitv. The Dif^evtibility of llo^^ Milkd. 

[ Hummel. 

Bulletin HI I 

Review of the Work of ti»e Nortlieasl KxiM*riinent Farm 

H. H. Chapman. 

1 

since its Or^'ani/atiiiU in May, 1H90. 


Bulletin H'J 

llaunorrbafric St‘pti<'iemia 

M. H. Reynolds. 

Bulletin h.I | 

Api)le8 and Al>ple (IrowiuK in Minne.s<»ta 

j S. B Creeii. 


MISSISSIJMM S'l’ATION. 


1 

RKri. 

1 


Bulletin 7S 

Tin* Chicken Mitc j 

(J. W. Herrick. 

l‘K»:i. 

' 


BulltUin 79 

R(‘port of Work at McNidll Branch Stali<*n for 1902. . 

K B. Ferris. 

Bulletin HO 

Farmer'^' Institute Bulletin. 19tr2 


Annual Report . .. 

Sixteenth \nnual U<*p<»rt. 19(t3 



MISSOCUI FUriT STATION. 


P.K»2. 



Bulhuin 1 

V\ inter Treatment of ondiards aial Noteson Cultiv alion 

F. W. Fan rot and .1. T. 



Stinson. 

Bulletin 

Notes on Spra\ inii; and SprayiuK Machiner\ 

Do. 

Biennial report . .. 

Second Bnuinial Report, JttOl-2 


llKKt. 



BnlhUin 0 

Report on Funiurus Dist^nses oeeurriuK^onCulti\ated Fruits 

F. W. Fan rot 

Bulletin 7 

Strawbt'rrv Culture 

J*. Evans and F. W. 



Fan rot. 


MlSSOCRl STATION. 


1902. 

j 


Bulletin 57 

Raisimr Calves with Skim Milk 

C. 11. Eckles. 

Bulletin 5H 

Feeding' the Dairy (k)w 

Do. 

Bulletin 59 

Corn Improvement for Missouri 

(i. :M. Tucker. 

(lireular JO 

Sprav t’alendar 

M. (). Booth. 

Circular 11 

Corn us a Shick F<mm1 

H. J. Waters. 

('ireular 12 

Factors in Beef Production 

F B. Mumford. 

Circular 13 

J'lant Propagation 

W. L. Howard. 

1903. 



IRilletin 60 

A New Bordeaux I^nvder 

R. M. Bird. 

Bulletin (U 

A])ple (trowing in Missouri* 

.1. C. Whitman. 

Bulletin 62 

Hi'asian Fly in Missouri 

.1. M. Stedman, 

I’ircular 14 

Commercial Fruit Kvai>omtors 1 

,1. C. Whitman and L. 



A. (ioodman. 

Circular 15 

Tlie Principles of Plant Production 

F. B. Mumford. 

Circular 10 

Report on the Enforcement of the Fertilizer C-outrol La w .! 

H. J. Waters. 
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MONTANA STATION. 


Publication. 


Title. 


Author. 


1902. 


Bulletin 37 

Bulletin 3H 

Bulletin 39 

Bulletin 40 

Bulletin 41 

Bulletin 42 

Annual Report 


Pork Production in Montana 

Food Adultemtioii 

Sheep P''eeding- in Monhum . . 

Root Crops in Montana 

SuR^ar Reels 

The CodliuK Moth 

Ninth Annual ReiK)rt, 1902 .. 


1903. 


R.S. Shaw. 


F. VV. Traphagen. 
R. S. Shaw: 

Do. 

P’. W. TrajthaKen. 
R. A, I'ooley. 


Bulletin 43 
Bulletin 44 
Bulletin 45 
Bulletin lO 
Bulh'tin 47 
Bulletin 4« 


Dtity of Water in Monlona 

I AT>ple Growing in M<uitana 

I Tlie Loco and some other P(nsonous IMants in Montana.. 

I Two Inse<'t Pests 

I Sh(‘ep P\'e<liiig 

I Steer PVeding 


S. P^'ortl or. 

R. W. P'ishor. 

J. VV. Blankinship. 

K. A. (^oolev. 

F. B. Linlield. 

Do. 


NFBRASKA STATION. 


11K)2. 


Annual Report 


Sixteenth Annual Report, 1902 


1903. 


Bulletin 70 .. 
Bulletin 77 . . 

Bulh‘tin 7H . . 
Bulletin 79 .. 
Bulletin SO , , 
Bulletin SI .. 


P^xperitnenls with Dairy Herd A. L. llaeeker. 

J'oisoning of Call 1(‘ by Connnon Sorghum and Kali r Corn. A. 4'. Peters, Jl. B. 

Slade, and S. Avery. 

Macaroni Wheats 'I'.L. Ii>on. 

Experiments in Orchard Culture R. A. Emerson. 

Fxpcriment in Mulching Ganh'U V’egetables- .. Do. 

PL\i)erimentsin tin* Culture<)f the Sugar Beet it) Nebraska. 'P. E. E\on and A. T. 

VViancko. 


NEVADA STATION. 


Bulletin 51 j 

Annual Iteport ! 


Report of Irrigation Investigations, Iliimbohlt RiviU’ 
ValU'y, Nevada 

Annual Rciiort, P.Kt2 


J. D. Stanuard. 


NEW lIAMPSinivK .STATION. 


1902, 



Bulletin 91 

Rermalies for Fleas 


Bulletin 95 

Bulletin 9(5 

Ilow to Grow a P'orest from Seed .i 

PVairteenth Annual RefM>rt, UH)2 ‘ 

P'. W. Rane. 

Technical Bui. 4... 

ElTeet of Acelylent* Ga.slight on Plant Growth 

Do. 

Technical Bui. 5... 

RK)3. 

A Partial Bibliography of the Eeouoinie Relations of 
North American Biros, 

C.M.Weed. 

Technical Bui. 0... 

Bulletin 97 

Bulletin 98 

A Study of the Parnsitesof the AmcrUMin Tent Caterpillar. 

Iiisiieetion of Fertilizers in 1902 

The Inspection of Feeding Stuffs iu 1902 

WE F. Fiske. 

P\ W. Mors(' et al. 

Do. 

E. W. Ranc. 

C. M. Weed and A. P\ 
(^niradi. 

H. il. I^amsoti. 

Bulletin 99 

A Selected List of Vegetables for the Garden 

Bulletin 100 ' 

The White Fly of Greenliouses 

1 

Bulletin 101 

Fungus Dl-seases and Snraving 

J 1 
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KEW JERSEY STATIONS. 


Publication. 


Title. 


Author. 


Bulletin 162 

Bulletin 163 

Annual Report 

1903. 


Lime, Salt, ami Sulphur Wash 

Analyses and Valuations of ('ommereial Fertilizers and 
(Iround Bone. 

Twenty-third Annual Report of the State Station and 
Fifteenth Annual Reinirt of the (College Station, 1902. 


J. R. Smith. 

L. A. Voorhees 
.1. 1*. Street. 


and 


Bulletin l(i4 

Bulletin 165 

Bulletin 166 
Bulletin 167 

Bulletin 16M 


Field Experiments with Nitrate of Soda on Porajre Props 
and on Market Garden (’rops. 

Concentrated Feeding StiifTs 

The ProiKir Disposal of Sewerage Wastes in Rural Districts. 
I Some of the Newer Fungicid(‘s 

' Analyses and Valuations of Pommereial Fertilizers and 
j Ground Bone. 


E. B. Voorhees. 

L. A. Voorhees and 
J. P. Street. 

J. Nelson. 

B. D. Halsled and J. A. 
K(‘lsey. 

J. P. Street, W.P. Allen, 
and V..1. Carberry. 


NEW MEXICO STATION. 


1902. 


Annual Report 


Thirteenth Annual Report, 1902 


1903. 


Bulletin 44 
Bulletin 45 

Bullelin 16 

Bulletin 47 


A«h Analyses of Some New Mexi(*o Plants 

Puinfiing lor Irrigation from Wells 

Soil Moisture Invi'.stigalions for the Seasons of P.Kll and 
1902. 

Shade Tret'sand other Ornametitals 


.V . Go.ss. 

Vernon and F. E. 
Lester. 

.1. .1. V(‘rnon and ,1. D, 
'I'inslej . 

F, Garcia. 


NEW YORK STATE STATION. 


ltH)l. 


Annual Report . . . 
1902. 


1 


Twentieth Annual Report, 1901 


I 


Bulletin 217 Inspection of Feeding Stuffs W. II. Jordan, C. G. 

.huiter, and F. D, 
Fuller. 

Bulletin 21S Variety Tests of Strawberries O. M. 'Pavlor. 

Bulletin 219. . Sonu' of the Comi>oun<ls Present in .\meriean clnshlar L. L Van Slyke and 

Che<\se. E. P. Hart 

Bullelin 220 Two rTUisual Troubles of .Apph* Foliage F.C.Sicwait an<l II. J. 

} Eusbice. 

Bulletin 221 Potato Spraying Experimiuits in 11M)2 F. C. Stinvart, H. J. 

Eustace, and F. A. 
, Sirrine 

Bulletin 222 Rei»ort of Analyses of Paris Green and other Insis'titu'des I^. L. \’'an Slvk(‘ and 

inliK)2. I W. H. Andrews. 

Invest igations Concerning the Self-FcTtility of the S. A. Beach. 

GrajK*, 1900-1902 — Parts I and IT. * i 

Investigations Con(‘erning the Sidf-Fertiliti of the N. o. Booth. 

< I ra pe, 1 9(K)-1 902— Part 111. 

Control of Rusty Spot in Cheese Fuelories II. A. Harding and 

G. A. Smith. 

Raspberry Cane Blight and Raspb(‘rry A'eliows F. (2 Stew art and fl. J. 

Eustace. 

A Destnietivo Apple Rot Following Scab H. .1. Enstaee. 

Sun Jose Seale Investigations— Part TV V. II. L(o\e ami P. J. 

Parrott. 

Director’s Report for 1902 i W. II . Jordan. 


B\uletin 223 

Bulletin 22 1 

Bulletin 225 

Bulletin 226 

Bulletin 227 
Bulletin 228 

Bulletin 229 
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Stat'io'if puhJirafioit>i r/Tflved hy the Ojffof ((f K.rp<‘rhnn»1 Slatiorun (hirnig 190S — Coritimied. 
NKW YORK STATE STATION -( 'ontinuotl. 


Piihlimtioii. 


Title. 


190y. 


Bulletiu 2.S() Some Facts About Conimereiul FertilizerH in New York 

State. 

Bulletin 221 The Relation of Carbon-diox id to l’roteol\ .sis in (be 

Kinenin^f of Cheddar Cheese. 

Bulletin 222 Combating the Black Rot of Cahhafte t)\ tlie Removjil of 

I Affected Leaves. 

Bulletin 222 TtcMniet-Eii/.ym as a Factor in Clu'ese Ripening- 


Bulletin 221 ^ Experiments in Curing Ch<‘ese at Difl'erent 'Pempt'ra- 

I tJir(*s. 

Bulletin 225 i ^Pwo Decays of Stored Apples 

Bulletin 22t! | Conditions alTeeting Cherni«-al Change.^ in Clicest' 

I Ripening. 

Bulletin 227 The R6h‘ of tlu* Laeti<‘-Aeid Bacteria in the Manufae- 

lure and in the Early Stages of Ripening of Cht'ddar 
Cheese. 

Bulletin 22S The Status of Pho.s]>horiis in Certain Food ISlnlerials and 

Animal By-Products with Special Ridercmee to Inor- 
' ganie Forms. 

Bulletin 229 Thinning Apples 

Bulletin 2U) Inspection of Fe(‘ding Stulfs 


Author. 


1.. L. Van Slyke. 

L. L. Van Slvke and 
E. B. Hart. 

F.C.Sti'wart an<l H. A. 
Harding. 

L. L.Van Slyke. II. A. 
Harding, ami E. B. 
Hart. 

L. L.Van Sl>k(‘, C. A. 
Smith, ami E. B. 
Hart. 

H. .1. Eustace-. 

L. L. Van Slvke and 
E. B. Hart. ‘ 

11 A. Harding. 


E. B. Hart and W. H. 
.\ndrews. 

S. A. Beach. 

W.H. .Iordan and F. D, 
Fuller. 


NEW YORK CORNELL STATION. 


1902. 

Bulletin 20s 

Annual Report . . . 
1902. 

Bulletin 209 

Bulletin 210 

Bulletin 211 

Bulletin 212 

Bulletin 212 


The (jra})e-Root Worm 

Fifteenth Annual Re]>ort , 1902. 


M . V. slingerland atjd 
.1. Craig, 


Distinctive Characteristics of the Speei(‘s of thi-Cenus 
Leeaniurn. 

Commercial Bean Crowing in New York 

Cooperative Boultry Ex)>erim<‘nlv, '('he Venrl> Recoi-d 
I of Th ree Flocks. 

[ Second R<‘port on Co<»peralive Records on the Cost of 
Producing Eggs. 

Methods of Milking 


W. ( ’. Thro. 

.1 L Sloiu'. 

II If. Wing. 

Do 

11. H. AN mg ami .1. A. 
F< >ord. 


NOR'ril CAROLINA STATION. 


Bt()2. I 

Annual R(‘]K»rt Twenty Fifth Annual Reiiort. 1902. 

1902. I 


Bulletin hS2 

Bulletin 182 

Bulletin 184 

Bulletin 185 

Bulletin 180 


Till* A])] lie: 

Propagation, Planting, Pruning, and Cnltun* 

.^pples in Nortli Carolina. Preparing A]*ples lor 
Market. 

Jhnv to rtili/e the Surjdns .\pj»le Crop. Cider 
Vinegar 

Insect and Fungus Enemies of the Apple, Pear, and 
Quince, with Methods of Treatment. 

The Culture ami Marketing of Orehard and Carilen 
Fruits. 

The Blaekltot of the Crap<‘ in Nortli Carolina, and Its 
Treatment. 

Insert and Fungus Enemies «>r the Peach, Blum, Chi'rry, 
Fig, and Persimmon. 


W. ]'\ Massey. 

'J'. K. Bruner. 

C. MeCartli} . 

F. L. Stevens and F. 

Sherman, jr. 

W. F. Masse.v . 

W. Ed son. 

F. Sherman, jr., and 
F. L. Stt*vens. 


Bulletin 187 , Urapes and Small Fruits.. ^ 

Bulletin 188 The Cranville Tohae<*o Will; A ITelimlnary HuJlVtin . . 


W. F. Maasey. 

F, L. Sl(‘ven*s and W, (4. 
Sackett. 
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StaHov publications received hf the Ojtire of Exjieriment Stations duriiaj I9(),i — Continued. 

NORTH DAKOTA STATION. 


IMibliratioii. 


Titb*. 


Author. 


liiOi. 

Bullotin53 

Bulletin ht 

Annual Report 


]9fW. 


Food Products and their Adulteration 

Abortion in Cattle. S(a)urs in New-Born Calves 
Thirteenth Annual Re|)orf, llH)li 


K. F. T^dd 
b. \'an Ks. 


Bulletin r/i 

Bulletin r>(l 

Bulletin 07 

Speeinl Bulletin I . . 
Special Bulletin ' 2 .. 


Flax and Flax-Seed Selection 

Noxious Wei-ds ainl llow' t<» Kill Them 

Some Food Pr«Mlm*l.s and F<hm 1 Adulteration 

Pure Food Law and Rulinj^sof the IokhI Contuiissi<aier. . 

I VVecals 

i 


H. I;. Bo]l(*y. 

L. R. Waldron. 

K. F. Ladd et al, 

K. F. La<id. 

L. R. Waldron. 


OHIO STATION. 


liKlli. I 

Bulhdinbr) Tweitty-First Annual R<‘port. ItKlii. M<‘te<)rolofi:ieal Stnn- 

niarC P.Kll. Press Btilletins. Inde.x. 

Bulletin 'Phe Hessian Fl\ in Ohio C. K. Thom<‘. 




Bulletin i:>7 Suggestions Concerning Apple Culttire 

Btilletin I.i'' P.xperiments with Oafs 

llulletin 131) ' A Rosetti* I)iseas(‘of Potatoes 

BnlletinltU The C(irn Crop 

Bulletin 111 'Phe Mainfenanee of F«‘rt ilif \ . 


W..I,(ireen, 

C. (r. Williani.s. 
A. 1). Selby. 

C. O. William.s. 
C. K. 'Phorne. 


OKLAIIOM \ S'PATION. 


!‘«)2. 


Ihillelin Bermuda (Jrass 1. Fu'lds. 

Biilletin.'it. Carden N'egetables O..M. Morris 

P.H):! 

Bnllelin r»7. . . . Directions for using Vae<-ine for the Prevtunion of Black L. 1.. Lewis. 

It'g ill ( 'attic. 

Bulletin .')S. . . Fattening Sti'ers; Fsing t'ottoii See<l. Cotton see<l Meal, F (. Burtis and .1. 

Wheal Straw, and IIa>. Fiohls 

Bulletin f)'.) lU'prints ironi Bulletins N<ts. I7, .'>(). and .V3, and Vnnual 

Kt'ports H to 1 1. 

Annual Report . . Twelltli .Annual Ib'port, PMi.i 


ORFCON S'PV riOX 


1‘HC 

BniU>(in7:: Noti-s (.ii N’inegar Malcing^ , F.. F. Pernot. 

llNi;:. j 

Bulletin7t ^ The Cultivation of V^egetables a nd Noti's «>n Varieties.... iLCoole. 

Bulk-tin 7.3 Inseetitddcs ainl Fungic'iiles V. B.Cordlex. 

Bulletin 7(1 Li'guminoiis ForHg(‘ Plants .... ,1. Wit h\ combe. 


1 ’ N N S Y L \LVN I A SI' A I O N . 


Bulk-tin til , Annual Re]H)rt of the Dlrt‘eto»* 

Annual Report i Annual Report, P.H)3 

1903. 

Bulletin 02 An Experiment in Cfinseng Culture 

Bulletin »>:> liOsses in Manure 


H. P. .Vrm.slty. 


O. C, Blitz.. 
W. Froar. 
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PORTO RICH) STATION. 


PublLcntion. 

Title. 

Author.. 

1902. 



Annual R(‘i>or( 

. Second Annual Reiiort, 1902 

F. D. Gardner. 

1903. 


Bulletin 3 

, Soil Survey from Areeilx) to Ponce, Porto Rico 

j <L W. Dorsev, L, Mes- 
mer.andT. A.Caine. 



RHODK ISLAND STATION. 


1902. 


j 

Bulletin 86 

Bulletin 87 

j (loose Septicemia 

' Fowl Typhoid 

! C. (mrtiee. 

1 Do. 

F. W. Card. 

H..l.Wh(‘elerandB.L. 

Hartwell. 

Bulletin 88 

The Fore.sts of Rhode Island 

('ommerciai lY'rtili/.ers 

Bulletin 89 

Annual Report 

Fift(‘enth Annual Report. 1902 

1903. 



Bulletin 90 

Further Experiment.s in Top-Dreasin^^^ (trass Land 

11. J. Wheeler and G.E. 
Adams, 

F. W. Card. 

G. E. .Vdams, 

Bulletin 91 

Bush Fruits 

Bulletin 92 

The Soy Bean 

Bulletin 93 

(.’ommereial Fi'rtilizers 

Bulletin 94 

Commercial Feeding Stulls 

(;ooperativ(> Experim(‘nts in Top-Dressing Ora s.m Land... 
Intluencoof Lime u|>ou Plant Orowth.. 

h! j. Wheeler. A.'w. 
Boswortlir and .1 . W. 
Kellogg. 

H..J. Wheeler. 

1 1 . J . Wheeler and G . E. 
.\dains, 

11. .1. Wheeler et al. 

Bulletin 95 

Bulletin 9(1 

Bulletin 97 

Commercial F<‘rtilizors 

1 ; 

SOTTTH CAROLINA STATION. 

1902. 



Bulletin 72 

Texas Fever 

< t. E. Nesom. 

Bulletin 73 

AnaJy.M(‘s of Commercial Fertilizers, Sch.moti of ]lH)l-2— 
Part 11. 

Experiments with Poultry 

Bulletin 74. 

( ). M. Watson, 

Bulletin 75 

Cotton Culture 

Bulletin 76 

Bermuda (»ra.s.s ' 

Do. 

F.S. Shiver. 

Do. 

Bulletin 77 

The Standardizjitioii of Sulphuric Acid 

The Nature, Determination, and Distribution of the 
I’entowins in the Sea Island C<»tton. 

Fifteenth Annual Report, 1902 

Bulletin 78 

Annual Report 

1903. 



Bulletin 79 

A Rotation Study 

Do. 

M. B. Hardin. 

< ). M. Watwm. 

Bulletin 80 

Analyses of ('omnuwidal Fertilizers, Season of I9(t2 :t-^ 
Part I. 

Artificial Dicubation of Cliickcns. 

Bulletin 81 

Bulletin 82 

Analyses of (’ommcrcial Fertilizers, Hi'ason of 1902 -3-- , 
Part Jl. 

1 

SOT'^TH DAKOTA STATION. 

1901. 

I 


Annual Report 

Annual Report. 1901 


1902. 



Bulletin 75 

Treatment of Smnts and Rusts 

I). A. Saunders, 

N. E. Hansen. 

E. C. Chllcott et al. 

Bulletin 76 

A Study of Northwestern Ajpple.s 

Bulletin 77 

Macjaroni Wheat in South Dakota. . 

Annual Report 

Annual Report. 1902 
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SOUTH DAKOTA STATION— Oon tin 


Publication. 


Title. 


Antbor. 


190;i. 


Bulletin 78. 
Bulletin 79, 
Bulletin 8t). 


Bulletin 81 


Annual Iiei>ort 


A Preliminary Report on the Fringed Tapeworm of Sheep. 

drop HrUalion f{»r South Dakota 

Lamb Feeding 

Fattening Sheep <m Grass 

J^astureand Forage Jdantsfor South Dakota 

Feeding Dairy Cows 


E.L. Moore, 
i F. (’.Chileott. 

' W. Wilsmi and 
I (i.Skiniu‘r. 

Do. 

E. (’.('hileott. 

.1. W. Wilson and 
I G. Skinner. 


Flies 

The Art(*sian Waters of South Dakota 

Some Destructive Insects 

Elements of Prairie Horticulture 

Annual Report, 1903 


E. L. Moore. 

.1. H. Shepard. 
D. A, Saunders. 
N. E. ilaiiHen. 


H. 


H. 


TENNESSEE STATION. 


Fifteenth Annual Report, P.K)2 . 


DKW. 

Annual Rejiort 

1903. 

Bul. Vol. XVr, No. 1 1 Fertilizer Experiments | C. A. Moores. 

Bui. Vol. XVI, No. 3 I San ,Tos('‘ Seale (’. A.Keffer. 

Bul. Vol, X VI, No. 3 1 ('(»rn, Whejit, and Soy-Bean Meal with Skim Milk for ' A.M Soule and J. R. 

Pork Production. Fain. 

Bul. Vol. XVI. Nr>. t J InHuenee of (’limate and Soil on tin* (’oinj^osition and A.M. Soule and P. 0. 
j Milling Qualitic'^of Winter Wheat. Vanatter. 


TEXAS STATION. 


1902. 

Annual ID'port 


Ftnirletmlh Annual Reimrt, 1902, 


P,K)3. 


Bulletin (la i Tin* Tomato 

Bulhdln 06 Alfalfa, I’eanuts. Velvet Beans. Millet, Rape 

Bulletin 67 ('ommer<’ial Fertilizers and Commereial I’oisonotis In 

seetieides. 

Bulletin 68 The Manufacture of (’ane Sirup 

Bulletin 69 (’a))bage: Test of Varieties and Fertilizers 


E. .T. Kyle and E, C. 

Green. 

B. C. Piltiu‘k. 

H. H. Harrington. 

1 ) 0 . 

B. C. IMttuek and S. A, 
Me Henry. 


UTAH STATION. 


19(V2. 1 

I 


Bulletin 78 | Experiments in Fattening Lain ! ks 


Bulletin 79 

J*poeess Butter . .. 

Bulletin so 

Irrigation Investigations in 1901 j 

1903. 


Bulletin 81 

Poi.son in Water from a Gold and Silver Mill 

Bulletin 82 

Feeding Beet Pnlp to Steers and Slieep 

1 

1 


F.E.Lintield. 

11. W. (’lark ami ,1. A. 
Crockett. 


P. A. Yoder. 
K.W. Clark. 
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VKKMONT STATION. 


Publication. 1 Titb*. 

] 9 ()‘ 2 . 

Bulletin t>8 } AinilyHcsof (Vnnmereial Fcrtili/cra 

Animal Report | Fifteentli Annual KeiH)rt. . 

1908. 


Antlior. 


.1. ].. Hills and C. H. 
•loncs. 


Bulletin 99 Commorcial Fertilizers I>n. 

Bulletin 100 Pa^iriR for Separator (’ream at tin' <’renmer\ 1. 1.. Hills. 

Bulletin 101 ("onimen'ial F(‘edinjt StutTs ). [j. H ills, (’. il. .Tone.s, 

and F. M. Hollister. 


VIK<,’TMA SI ATTON. 


1901. 


Bulletin 1‘29 Orchard Studies 11. Th<‘ Fruit Plantation — Stoiu' Fruits. 

Bulletiuioo Orchard Sfudi(\s III. Notes on Sonn* of thcMore Iiupor 

taut Varieties of Apples. 

Bulletimiil Orchard Studies IV. Reineilial Miaisures Against San 

Jose Scale. 

1902. 


Bulletin 182 Orchard Studies V. He]>ort on (’rub Apples 

Bulh'tinl88 orchard Studies VI. Second H»‘p<trt on tlie ('lu‘rr\ Or 

' (‘hard. 

Bulletin 184 Orchard Studies Vil. Spraying the Plum Orchard. 

Notes on th«‘ Varieties <»f laancstica Plums. 

Bulletin 185 Orchard Studi(‘s Vlll. On th(‘ Occurrenc(‘ and 'Irt al 

ment of I'irt* Blight In th<‘ Pi'ur Orchard. 

Bulletin 180 1 orchard Studies IX. An Iuvestigali<»n into the Charae 

ter of ('Ider Applcsin Kurope and (’ompansoiis \\ iib 
1 American Fruit. 

Bulletin 187 > Orchard Studies X. K (’onsidm'atiou <•»! the Commercial 

i Handling of Ci(h‘r Fruit. 

Bulletinl8H Orchard Studies XI. A Consideration of i he Principles 

, and Tc(‘hni(|ue Involved in the FeruK'ntation and 
Final Finiskingof Ciders. 

Bulletin 189 Orchard Studies XII. 'l'h(‘ Chemical Composition ol 

Ciders. 

Bulletin 1 id ( Irchard Sludit*s XIII Sonn* ( )bscr\ atiou on ( n < lal I 

' of Apple 'frees. 

Bulletin 111 Orchard Studies X IV. The l.imc Suljdmr Wasji 

Bulletin 1 12 Orchard Studies XV. Th»‘ Bitter Rot of Apples 

Annual Report Annual Report, 1902 

1908. 

Bulletin 141 Stocl and Poultry Powdcr.s oi Condinumlal Foods 

Bulletin li5 Forage Plants 

Bulleliu 14(' I Some Notes on Canning Fruits and Vegetables 

Bulletin 147 Bush Fruit v, S(‘Coud Report 


VV. B. >Vlu 00(1. 
Ho. 

Do. 


W. B. Ahvood and H. 
L. I’rici*. 

Do. 

Do. 

W. B .Muood. 

D<.. 


D(.. 

Do. 


Do. 

Do 

W . B. Aluood and J. 

L Phillips 
\V. B. A 1 wood. 


D. O. Nourse and M. 

Ferguson. 

D. o Nourse. 

\V. B. Ahvood. 
li D. Pric(‘. 


WASH 1 NCT< >N STA'fK )N. 


1902. 

Bulletin 54 

Bulletin 55 

1908. 

I 

Bulletin 5(5 ' 


Bulletin 57 
Bulletin 58. 
Bulletin 59. 


The Formalin Treatment for Wheat and Oat Smut , 

Washington Soils | 


R. K. Beatti(*. 
F. Fulimw. 


Sfiraying for the San .lo»6 Scale with Modilleations ol 
th(‘ Sulphur-Salt-Lime Wash. 

Chemical Notes on the Suliihur-Salt-Lime Wn.sh 

Home \b*g(dable (tarihui in the Palouse Country 

Fxpernnents in Feeding Swine ’ 

Root Di.seaHCH of Fruit and Other Tree.s Caused bv Toad 
Stools. 


c. \’. Piper. 

R. W. Thatcher. 

S. W. Fletelier. 

K. F. Klliott. 

C. V. Pip(‘r and S. W. 
Fletcher. 
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WEST VIUfUNIA STATION. 


IMihlicntinn. 


BullftiiiHl.. 

Bulk' tin 82.. 
Bulletin K\. . 

]90:i. 


Title. 


V(‘t,M*lMl>l(' ({jinlfuiiiK in the Motintaiu (ila<le‘H. 

Pencil OrovviuK in West Vir^^iiiia 

]‘nultry E.viHTiinenls 


Author. 


I 

I 


]j. 0. Oorhett and K. 0, 
Davis. 

K. Davis. 

.1. II. Stc'warl and H. 
Atwood. 


Bulletins^ 

Bulletin Mf) 

Bulletin 8li 

Bulhdin 87 

Special R('port 


KxperitiH'iits with Buekwlieat and Oats Do. 

('oinuH'reial Fertilizers T. H. Stewart and B, 

II. Hite. 

( ranlu'rries in Wc'^l Virginia L. (\ Oorbetl, 

Oreenhoust'S Do. 


Re]>ort of the Nurser> Inspection Work of the Station .1. H. Stewart, 
lor (he Years 1901 and 1902. 


WIS<H)NS1N STATION. 


1902. 


Bulletin 9(5 Investigations of M«‘tho(ls of Milking 

Bulletin 97 Liei'iised (’oinniereial Fet'd ing Sind’s, p.H)2.. 

Annual lieport XiiH'teenlh Annual R(‘port. 1902 


F. W. Woll. 

F. W. Woll and O. A. 
Olsen. 


1902. 


Bulletin 98 On tin' Prevention of Ont Smut and Potato Seal) U. \. Moon*. 

Bullelin99 ('oinanitrati'd Feeding Stulls and Ferlihzt'rs Licensed F. W. W'oll. 

for Sale in WiseouHin. 1902. 

Bulletin KM) Licensed Fertilizers and Feetling StulTs, 1902 F W. W’oll and 0. A. 

( )lsen. 

Bnlh'linlOl Shrinkage of Coldd'urt'd (Tu'est' During Ripening.. .. S. M. Baheoek, 11, L. 

Rtissell, and V. S. 
Bat'r. 

Bulletin 102 SDnlit's in Milk Production W. L. ('arhle and F. 

W’. Woll.' 

Bulletin 102 Soiling ( 'reps for Dair\ Dows in W’iseonsin W. L. (’arhle, .1 R. 

I)anks. and O. E. 
Morton. 
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STATISTICS OF LAND-GRANT COLLEGES ANT) AGRICIIIJURAL 
liXPERlMENT STATIONS, 1!)0:L 

(k)m})iled by Mien M. T. Kpetiimann. 

The following statistical statements relate to the institutions estab- 
lished under Ihe acts of Congress of duly 2, lSb2, and August 80, 
1800, most of which maintain courses of insti*uction in agriculture, 
and to the agricultural experiment stations, which, with a few excep- 
tions, are organized under the a(‘t of ("ongress of March 2, 1S87, and 
are conducted as departments of tlui institutions receiving the benclits 
of the land-grant act of July 2, 1802. Thes(‘ statistics have l>een 
compiled in part from re[)lies to a circular of inquiry sent out from 
the ()ffic(‘ of ExperinuMit Stations, and in part from the annual reports 
of the presidents of these institutions nui(l(* on tin' schedules prc'- 
scribed by tin' Commissioner of PMucation. Tabh's showing the annual 
dis))urs<'ments on account of the a(*ts of Congress of March 2, 1SS7, 
and August 80, ISOO, prepar'd in the Di'partments of the Tn'asiiry 
and the Interior, are also included. Owing to tin' complex organiza- 
tion of manv of the institutions, it is impra<‘ticable to give exactly 
com])arable statistics in all cases, and in some instances the data fur- 
nished are incomplete. 

SUMMARY OF STATISTICS OF LAND-GRANT COLLEGES. 

Educational institutions receiving the benefits of the ac*ts of Con- 
gress of July 2, 1802, and August 80, 1800, are noxv in operation in 
all the States and Territories except Alaska, Hawaii, and Porto Kico. 
Thetotalnumbei'of these institutions is 05, of which 08 maintaiiu'ourses 
of instruction in agriculture. The aggregate value of the permanent 
funds and equipment of the land-grant colleges and universities in 1903 
is estimated to be as follows: Land-grant fund of 18t)2, $11,140,890.51; 
other land-grant funds, $2,849,293.49; other permanent funds, $14,920,- 
747.49; land gmnt of 1802 still unsold, $4,292,4t)0.20; farm andgrounds 
owned by the institutions, $5,010,441.03; buildings, $21,240,159.88; 
apparatus, $2,879,742.28; maeliiiiery, $1,112,805.28; libraries, $2,114,- 
802.00; live stock, $252,490.00; miscellaneous equipment, $8,852,- 
629.77; total, $69,778,403.25. The income of these institutions in 
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1908,cxclu8ive of the funds received from the United Staten for agricul- 
tural exp(U*iment stations ($719,999.50), was as follows: Interest on land 
grant of 1S62, $074,174.77; interest on other land grants, $84,903.31; 
United States appropriation under act of 1890, $1,200,000; Interest 
on endownicnt or regular appropriation, $278,409.25; State appropria- 
tion for current expenses, $2,469,848.44; Sttite appropriation for build- 
ings or other special purposes, $1,577,927.40; endowment, other than 
Federal or State grants, $602,802.41 ; tuition fees, $944, 82t).07; inci- 
dental fees, $294,492.95; miscellaneous, $1,120,993.80; total, $9,248,- 
378.40. The value of the additions to the permaiumt (mdowment and 
equii)ment of these institutions in 1903 is estimated as follows: Per- 
manent endowment, $626,916.56; buildings, $1,426,330.31; libraries, 
$13)5,312.46); apparatus, $104,247.94; machinery, $169,182.24; live 
stock, $51,140.96; miscellaneous, $230,552.91; total, $2,743,683>.3S. 

The numlxn* of persons in the faculties of the colleges of agriculture 
and mechanical arts was as follows: For pre})aratory classes, 445; 
for collegiate and special classes, 2,024; total, 2,4t)L In the other 
depaifinents the faculties aggregate 1,141, making a gi*and total of 
3,602 persons in the faculties of the land-grant institutions. The 
students in 1903 were as follows: (1) By (‘lasses -pnqmratory, 8,801; 
collegiate classes, 19, ltd; short course or spe(‘ial, 7,99!); post-graduate, 
607; oth(‘r departments, 16,7tiO; total, 52,489. (2) By (*ourses: F(H(r- 

year agriculture, 3,146; horticulture, 53!); hoiistdiold (‘conomy, 873; 
mechanical engineering, 4,475; civil engineering, 2,587; electrical 
cngin(‘ering, 2,116; mining engineering, 955; (*hemical (nigineering, 
188; architecture, 182. aSY/w/c/*— agriculture, 5,505; dairying, 867; 
horti<‘ulture, 367; v^eterinary science, 811; military tactics, 16,316. 
Th(' graduates in 1!)03> were 4,524, arid since th(‘ organization of these 
institutions, 53,252. The averagi* age of gr-aduat(*s in l!)03 was 21 
years and 10 months. The total number of volumes in the li binaries 
was l,837,4t)l. The total nunr]>er of acres of land gr*anted to the States 
under the act of 1862 was I0,l7o,851, of which 1,007, !)94 arc still 
unsold. 

STJMMAEY OF STATISTICS OF STATIONS. 

Agricultural experiment stations are now in opiu'ation under the 
act of Congress of March 2, 1887, irr all th(‘ States and T(‘rri tones, and 
under special appropriation acts in Alaska, Hawaii, and Portx> Rico. 

In (kmiKHdlcut, New Jersey, New York, Hawaii, Missouri, Alabama, 
and Louisiana separate stations are maintained Avholly or in part by 
State funds. A number of substations are also maintained in different 
Statxis. Excluding the substations, the total number of stations in the 
United States is 60. Of these, 55 receive appropriations provided for 
by acts of Congress. 
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The total income of the stations maintaiiujd under the act of 1887 dur- 
ing 1903 wan $1,427,237.73, of which $720, OoO was received from the 
National Government, the remainder, $707,237.78, coming from the 
following sources: State governments, $481,262.41; individuals and 
communities, $l0,6f)0; feevs for analyses of fertilizer.s, $99,864.28; sales 
from farm products, $105,128.02; miscellaneous, $60,828.07. In addi- 
tion to this the Office^ of Experiment Stations had an api)ropriation of 
$161,000 for the j)ast fiscal year, including $ir),(H)0 for the Alaska 
Experiment Stations, $12,000 for th(‘ Hawaii Experiment Station, 
$12,000 for the Porto Ki(*o Experiment Station, $20, 0(H) for nutrition 
investigations, and $65,000 for irrigation investigations. The value of 
additions to the e(|uipment of the stations in 1908 is estimated as 
follows: Buildings, $185,581. 16; libraries, $l 1,501.85; api)aratus, 
$18,552.41; farm implements, $15,128.98; live stock, $22,427.82; niis- 
cellan(‘()us, $88,188.89; total, $28>6, 870.61. 

The stations employ 757 piu'sons in the woik of administration and 
itHjuiry. The numl)er of officers engaged in the diti'erent lines of work 
is as follows: Din'ctors, 54; as.sistant and vice-dire(*t()rs, P); special 
agents in charg(‘, 8; chemists, 160; agriculturists, 54; agronomists, 
27; animal hus])andm(m, 39; j)oultrymen, 7; horticulturists, 79; farm 
and garden foreiiKMi, 89; dairymen, 84; botanists, 56; plant patholo- 
gists, 4; entomologists, 50; zoologists, 6; veterinarians, 81; met(^orol- 
ogists, 10; biologists, (>; physi(‘ists, 6; geologists, 4; mycologists and 
bacteriologists, 28; irrigation (mgim'ers, 11; in charge of substations, 
16; s(‘(‘retaries and treasunu’s, 27; li})rarians, 12; clm'ks and stenogra- 
phers, 84. Tht're ai-e also 50 persons classified under th(‘ head of 
iVliscellaneous,'' including suj)crintendcnts of grounds and buildings, 
apiarists, lierdsmen, i*tc. Three hundred arid sevemh tiv(' station otli- 
cers do more or less teaching in the colleges with which the stations 
are connected. During the \ear the stations publislu'd 371 annual 
reports and bulletins which w(‘rc supplied to over half a million 
addresses on the regular mailing lists. A larger number of stations 
than forriKM'ly supplemented their regular puldicat ions with more or 
less frecpient issues of press bulletins and other special pul dications, 
and most of the stations report a large and constantly increasing cor- 
r<‘spondenee Avitli farmers on a wide variet}" of topics. 
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STATISTICS OF THE LAITD-OBiLirT 

Unlesw otherwise specified, the statistics reported in the tables are 

Tablk 1. — Imt'ifuHom eMahll^lied undir the land- 


[All of the iriHtitutioiiN in this liHt, except thorn* nmrked with 


State or Territory. 

Name of institution. 

Loeation. 

President. 

Alabama 

Alabama i'oly technic I nst itntc . 

Auburn 

C.C. Thaeh, M. A 

Arizona 

Agricnltural and Mechanical 
(>)lleg(‘ for Negroes. 
Cniversitv of Arizona 

Normal 

Tiieson 

W. U.t'ouneill, l*h.D 

K. C. Babroek, Ph. 1) 

ArkaiiKaH 

Uiiiversitv of Arkansas 

Favetleville 

11. S. Hart/og, LL. I) 


♦Branch Normal College 

Pine Blutl 

Isaac Fislu*r 

B. 1. Wheeler, Ph. D., LI... 1) . 

('olorad(» 

The State Agricultural tlollegt* 

Fori Collins 

B. O. A vies worth, M. A., 

Connecticut 

of Colorado. 

Connecticut Agricultural CN>1- 

Storrs 

LL. I). 

R. W. Stimson, M. A., B. I) . . 


lege. 

Newark 

C. A. Harter, M. A.. Pb.l) ... 

Florida 

State (\)llcgc for (k>lored Stu- 
d(‘nts. 

Univ(‘rsitv of Florida 

I)ov«‘r 

Lake Citv 

W. C. .lasou, M. A., B. J) 

T. H. Taliaferro, C, F.,,i*h.l>, 


Florida Stati* Normal and In- 
dustrial Schotil. 

Tallahassee 

N. B. Young. M, A 

Fl.C. White, Ph. 1) 


culture ainl Mechunii* Arts. 
Ceorgia State Industrial Col- 
lege. 

College 

R.R. Wright. M. A., LL.I) .. 

J. A. McLean, IMi. 1) 

IllinoiH 

University of Illinois 

Urbana 

A. S. DraiK'r, I.L. 1> 

Indiana 

Purdue Uuivei’sitv 

Lafayette 

i W.K. Stone, Pii.I) 

Iowa 

Iowa State College of Agrii'ul- 

Ames. 

A. B. Storms, M. A., 1>. I) . . . . 

KailHEH 

ture and the Mechanie Arts. 

Kansas Stale Agricultnml Col 

Manhuttan 

F. R. Nichols, M. A 

Kentnekv 

lege. 

Agricultural and Meehanieal 

lj<*\ingtou 

J. K. Pattejson, I'h. 1)., 

Louisiana 

College of Kentucky. * 

Tlie Kentucky Normal and In 
dnstrlal Institute for Colored 
Person.s. 

Loui si an a S ta to Un i versi t y and 

Frankfort 

Baton Rouge 

I L1..1). 

J.S. IIatliaway,M.A„M.I).. 

Maine 

Agrieultural and Mechan- 
ical College, 

Southern University and Agri- 
eulturaland Meciianieal Ciil- 
lege. 

Tlie University of Maine 

New Orleans 

Oroiio 

1 T.I). Boyd, M. A., LL.I) 

i II A. Hill 

C. K. Fellows, M. A., Ph.l).. 

Maryland 

Maryland Agricultural College- 

(%>liege Park 

R. W. Silvester 

Massachusetts 

Princess Anne Aeademv 

Massachnsetts Agrieultural 

l*rlneeKS Anne 

Amherst 

Frank Trigg, M. A 

H.H.G(K)dell,LL.D 


College. 

♦Massachusetts Institute of 
Technology. 

Bo.stoii 

H. S. Pritchett 


tt Including also liustitutioiis receiving appo^ 
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COLLEaES AND XmiVEESITIES. « 

for the institutiona an designated in the list given below: 

grant act of July 186^, and their courses of study. 

an asterisk (*), maintain ooiirses of instruction in agriculture.] 


Collegiate courses of study (undergraduate). 


Four-year courses and degrees. 


Chem. and agr., civil engin., elect, and mcch. en- 
gin., mining engin., phar., general, chem. and 
metal. fB. S.). 

Kci. (B.S.),agr. (B. A.S.), inech. (B.M.S.) 


Short courses. 


Agr., mech. arts, phar. (2 yrs.), agr. (1 yr.). 


Indus, and lit. studies (1 tn 3 yrs,). 


Lit., flci., engin., chem., mining, agr. (B.S.) 

Agr. (B.S. A.), mech. engin. (B. M. PI), elect, en- 
gin. (B. P). E.), civil engin. (B. C. E.), lit. and 
Kci. (B. A.and B.S.). 

Collegiate (B. A.) 

Letters (B. A.), social sci. (B. L,), natural s<‘i., 
commerce, agr., mech. mining, civil engin., 
chem. (B. 8.). 

Agr,, mech. engin., civil and irrig. engin., elect, 
engin., dome.stic sci,, archi., vet. sci. (B.S.). 

(B.S.) 

(lias., La t. sci. (B. A.), agr., general sci. (B.S.), 
civil engin. (B.C. E.), mech. engin. (B. M.E.), 
elect, engin. (B. E. E.) 

Clas. (B. A.), wi. (B.H.), agr, (B. Agr.), engin. 
(B.E.). 

Agr., mech. engin., chem,, Lat. sci., civil engin., 
general sci. (B.8.), clas. (B. A,). 


Mining, assaying (2 yrs.), agr. (6 weeks). 
Mech. engin., elect, engin., normal (2 yrs.). 


Normal, domestic econ., typewriting. 

Prep. med. (3 yrs.), agr. and hort., dairying (10 
weeks), summer session (6 weeks). 

Commercial (2 yrs.). 

Dairying, creamery, for., pomol, (12 weeks), poul- 
try (0 weeks), 20 miscellaneous lO-day eoursea. 
Agr. (2 yrs.), agr. (winter, 10 weeks). 


Normal (3 yrs.). 

Mech, arts (2 yrs.), business, stenography, and 
typewriting (1 yr.). 

Normal, academic, and industrial. 


Cieneral sci., agr., civil cngin.,clcct.engln. (B.8.).i 
Collegiate 


Agr., hort., dairying (1 yr.), agr. (12 weeks). 
Normal, industrial, pre]>aratory. 


Clas. (B. A.), agr., sci., civil engin. (B. S.), min- 
ing engin, (B. M. E.), rau.sic (B. M.). | 

Lit. and arts (B. A,), engin., sei., agr. (B.S.), i 
mnsie (B, M.), libr. sei. (B, L. 8,), phar. (Ph, G.), i 
phar. chem. (Ph C.). ! 

Meeh. engin. (B. 8., M. PI), civil engin. (B. S., C. ' 
PI), elect. engin. (B. S.,E. E.),agr. (B.S. Agr.), 
sci. IB. 8.), i)har. (B. 8. Phar.). 

Agr. (B. 8. A,), vet. .sci. (D. V. M.), mech. engin, 
(B. M, PI), <>ivil engin. (B. C. E.), elect, engin. 
(B. 8., p:. E.), mining engin. (B. 8.,M.E.), sci., 
general and dome.stic sci. for women (B. S.), 
tech. (B. 8,). 

Agr,, mech. engin., general sci,, eU*et. engin., 
domestic sci. (B, 8,). 

('las. (B. A.), rnech. engin. (B. M.E.), civil engin. 
(B. V. E.), raining engin. (B. M. E.), agr. (B. 
Agr.), sci. (B. 8.), pedag. (B- Ptai.). 

Normal 


Agr. elect, engin., sugar engin,, civil engin., 
mech., general sci., commercial (B. 8.), 
sci., lit. (B. A.). 

Clas., sci., agr., mech., normal, j^rinting, music.. 


I Clas. (B. A.), Lat. sci. (Ph, B.), sci.. agr., for., 
hort., chem., phar., civil engin., meeh. engin., I 
elect, engin,, mining engin. (B. B.). 

Clas. tB, A.), nuHjh. engin. (B. M, E.), agr., sci. 
(B. S.). 

Academic 

Agr. (B. S.), postgraduate (Ph. D.) !!...!!! 


Civil engin., mech. engin., mining engin. and 
metal., areni., chem., elect, engin., blol., phys., 
general studies, chem. engin., sanitary engin., 
geol., naval archi. (B. S.). 


tionments from tho appropriation of 1890. 


Agr. (2 yrs.), agr. and hort. (f» weeks). 


Agr. (2 yrs.), agr., hort., animal hush., dairying 
(winter, 10 weeks), phar. (2 yrs., Ph. G.). 

Dairying (1 yr.), dairying (10 weeks), corn judg- 
ing (2 weeks), stock judging (2 weeks). 


Domestic sci. (2 fall terms, 12 weeks ca<‘h) , farmers’ 
(2 winter terms, 12 weeks eatdi), farm dairying 
(12 weeks), dairying (12 Aveeks). 

Agr. (2 yrs.), agr. (Avintor, 10 weeks). 


Normal, agr., eariAentry, cooking, dressmaking, 
printing, hlaeksmithlng, wheehvriglitiiig. 

Preparatory (1 yr.), agr. (2 yrs.). 


Agr., dairying, bookkeeping (2 yrs,), mech., tin- 
smithing (3 yrs.), tyi»ewriting, 

Agr. (2 yrs.), agr. (l-yr.), phar. (2 yrs.), agr. and 
dairying (6 weeks), poultry management, hort. 
(3 weeks). 

Agr. (2 yrs.), agr. (10 weeks). 

Industrial. 

Agr. for women (2 yrs.), dairying, hurt, (winter, 
10 weeks), bee culture (2 Aveeks). 


S. Doc. 148, 68-2 15 
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Tabi.k 1 . — Tnsfittiiions eMahlishecI mider the land-grant 


State or Territory. 

Name of institution. 

j Location. 

President. 

Michigan 

i Michigan State Agricultural 
College. 

Agricultural Col- 
lege. 

.1 . L. Snyder, M. A . , Ph , D 

Minnesolfl 

The University of Minnesota... 

M inneai>ol is 

Cyrus Northrop, LL. 1> . .. 

MissiHsippi . . 

Mississippi Agricultural and 
Mechanical College. 

Agricultural Col- 
lege. 

^ .1. C. Hardy, M. A 


Alcorn Agricultural and Me- 
chanical College. 

Weat.side 

1 W.H. Lanier 



Columbia 

R. H..]esse,LL.D 




B. P". Allen, M. V 

Montana 

The Montana College of Agri- 
culture and Meclianic Arts. 

Bozeman 

James Rehi, B, A 

Nebraska . . 

The University of Nebraska ... 

I.incoln . 

K. R. Andrew s, LL. D 

Nevada 

' Nevada State University 

Reno 

J. K. Stubbs, M. A., I). I) 

New HanipHlnre. . 

The Now Hampshire College 
of Agriculture and the Me- 
chanic Arts. 

Durham 

W I). (Jibbs, M S 

New .ler^ev 

Hiitgera Scientific School, the 
New .lersey State College for 
the Beueiit of Agriculture 
and the Mechanic Arts. 

New" Brun.sw'iek . . 

Austin Scott, I'h D..LL 1).. 

New Mexico.. 

New Mexico College of Agri- 
culture and Me<*hanic Arts. 

MesillaPark. 

Luther Foatrr, M s. \ 

New York 

Cornell University 

Ithai'a 

J.C.Sehurmau, M. A.. D. S., 

, LL D. 

North Carolina . . . 

The North Carolina College of 
Agriculture and Mechanic 
Arts. 

West Raleigh 

1 (t. ' i'. Winston, M. A ,J.L. D., 


The Agricultural and Mechan- 
ical College for the Colored 
Race. i 

Greenslioro . . . . 

J.B. Dudley, M. A 

Nortli Jiukota 

North Dakota Agricultural t^)!- 

Agricultural Col- 

J. II. Worst, LL. I) 


lege. 1 

lege. ' 


Ohio 

Ohio State University 

Columbus ^ 

W. O. Thompson, D. I)., LL. D 

Oklahoma 

Oklahoma Agricultural and 
Me.chanical College. 

Stillwater 

1 

A.(\He(*tt,M. A., LL.M 


Agricultural and Normal Uni- 
versity. 

Langston 

1 

l.K. Page, M.A 

Oregon 

Oregon State Agricultural (^ol- 

Coiw'allis 

1 

T.M.Cateh,M.A.,Ph. D.... 

Pennsylvania 

The Pennsylvania State ( College 

1 

State College i 

1 

(}. W. Atherton, LL. D 

Rhod<‘ Island 

i 

1 

[ Rhode Island College of Agri- 
1 culture and Mechanic Arts. 

Kingston 

K.L. Butterfield, M.A 

South Carolina 

Clemson Agricultural College 
of South Carolina. 

Clemson College. . 

P.H.Mell,M.K,Ph.D 


The Cblored Normal, Indus- 
trial, Agricultural, and Me- 
chanical College of South 
Carolina. 

Orangeburg 

T. P:. Miller, LL. D 

South Dakota 

South Dakota Agricultural Col- 

Brf>okingfl 

James Chalmers, Ph. D 


lege. 
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act of My 786^, and their cmrses of study — ContiniK‘d. 

I (lollepiato coiirHes of study (undergraduate). 

I Four-year eourseH and degre<‘H. ^ Short <*ourHes. 


Agr., inech., for., women’s (K. S., ea<*h 4 and 5 
years). ' 

Clas, (B. A.), civil cngin. (C. E.), meeh. engin. 
(M. K.), elect, engin. (E. E.), mining, metal. 
(K. M., M. E.), chem. (B. S.), agr. (B. Agr.). 
Agr., hori., dairying, vet. cbem., mech. 

engin., pliys. and elect, engin., civil and rural 
engin., geol. and mining, textile (B. S. ). 
Scicntitie (B. S.) 

Agr. (B. S.). civil engin. (B, S., <\ E.), mech. 
engin., mining engin. (B. S., M. E. ), elect, 
engin. (B. S., E. K.), sanitary luigin., chem., 
metal., archi. (B. 8.). 

C’ollegiate (B. A.), normal 


(icneral sci., homesci. (B. S.), agr. (B. S. Agr.), 
chem. (B. A. C.), mech. engin. (B. M. E.), elect, 
engin. (B. E. E.h <“ivil engin. (B. E.), biol. 

(B. S.), art, music. 

Clas., lit. (B. A.), general sci., agr., civil engin., 
elect, engin., steam (Uigin., municipal engin.. 
mecli. engin. (B. S.). 

Liberal arts (B. A.), mining and metal., agr., 
domestic sci., nu'ch. (uigin., civil (‘ugin., gen- 
eral sci., commerce (B. H.), nedag, 

Agr., mecli. engin., elect., tecli. chem., general 
(B.S.). 

, Agr , civil engin. ami ima-h., clmm., (dect., biol,, 
I ci*ra lilies (B. S.), J^at. .sci. (B. L\tt.). 


Agr., mech. engin., domestic Kci., general vci. 
(B. H.). 

Arts (B. A.), civil engin. ((’. E. K mech. engin. 
(M. E.), elect, engin. ( E. E.), archi. (B. Arch,), 
agr., (B. S. Agr.), for. (B. S. F.), med. (M. 1).), 
vet. sci. (1). V. M.). 

Agr. (H. A,), mci'h. engin.. civil <‘ngin., elect, 
engin., Indus, chem., mining engin., textile 
sci. and art. ( B. E.). 

Agr., ni(‘ch. fB. S., B. .Vgr. ) 


j Agr., sei., mech. (B. ."S) 


Agr. (B. S. Agr.), hort. and for., domestic sci., 
sci,, chem.. indus. arts, manual training, phar. 
(B. S,), arts (B.A.),Lat. philos., modern lang., 
philos., Engl, philos. (I’li. B.), archi., civil 
engin. ((). E.), clay Morking and eeramit's, 
mech. engin., mining engin. (M. E.), elect, 
engin. (M. E,, E. E.), vet. me<L (T). V. M.). 
law (L. B.). 

Agr., general sci. and lit., mech. engin. (f> yrs. 
B. S.) . 

CMas. (B. A.), sci. (B. S.), normal (B, S. D.), agr. 
(B. S. Agr.), elect, engin., mech, engin., civil 
arch. (B. M. E). 

Agr., mech, engin., elect, engin.. mining engin., 
household Hcl., phar., lit., eomineree <B. S.). 

Clas. (B. A.), general sei., Lat. sci., philos., agr., 
biol., chcra., civil engin., elect, engin.. inaiis. 
ehera., math., meeh. engin., mining engin., 
phys. (B. S). 

Agr., mech. engin., chein., hiol., elect, engin., 
general sci. (B. S.). 

Agr., mech. and elect, engin., civil engin., metal., 
textile engin. (B. 8.). 

Regular (B. A.), mech. (B. 8.), agr. (B. Agr.), 
normal (L. 1.). 


Agr., domestic sei., meeh. engin., elect, engin., 
hort., phar. (B. 8.). 


(Hieese making (4 weeks), creamery management, 
live stock and general farming (12 weeks), fruit 
culture (ti weeks), beet-sugar protluction (20 
weeks). 

Agr. (3 yrs.), agr. (M weeks;, dairying (4 weeks), 
phar, 

Agr., mech. arts, elect, engin., textile (2 yrs.). 
agr. (10 w(‘ckH). 

Business, carpentry, agr., shocmaking, hlack- 
I smithing, painting, 

Agron., animal hush., dairying (h weeks). 


I (’ollegc prep, (.‘lyrs.), normal prep. (2 .m’s.), car- 
pentry, hlacksmithing, mach. work (3 yrs.), 
sewing, cooking, laundering (3 yrs.). 

I Agr,, domestic sci. (3 yrs.), business d yr.), 
dome.stic sci. (1 yr.), agr. engin. (2 winter 
terms, 18 weeks each). 

Agr. (3 yrs.), agr. (I yr.), nu'ch. arts, doiiu'stic 
sci. (2"yrs.), dairying, agr. (0 weeks), summer 
' ses.siori'((i weeks) judging ( I week). 

Agr., dairying, hot., cut , huct. domestic sci., 
j assaying (3 mouths). 

Agr. (2 yrs ), jigr. (winter, 10 weeks), <hjirying(10 
Weeks). 


, Agr. (2 yrs.). pract. meeh. (^2 yrs.), agr. and liort. 
I (12 weeks). 

[ Agr. (J or 2 yrs.), agr., dair.viug (wdiiter, 11 
1 weeks). 


Agr,, mech. arts. ]>ui]ding and contractitig, tex- 
, tileindns. (2 yrs. ), agr., dairying, road building 
I (3 months), ‘normal (I and 2 yrs.), summer 
.school for teachers (1 month). 

. Dairying (6 weeks). 


Agr. (3 5T.s.),.stenm engin., dairying, phar., domes- 
tic eeon.. nature study (2 yrs'.) , agr. (10 wei'ks), 
•Stock and grain judging (10 days). 

Agr., hort., ceramics, domestic ecoii., indus. arts, 
milling, phar. (2 yrs.), law, journalism (3 yrs.), 
dairying (3 months), vet, med. (3yrs., D. V. M). 


I Agr., domestic sei. (2 yrs.), hu.sinc.s^ (1 yr.), agr., 
I hurt., incch. arts (winter. 8 Aveeks). 

) Normal elementary (I yrs.), college ]*rcp. (3 yrs). 


Mining (2 yrs.), dairying (8 weeks), agr. (todays). 

Chem., mech.. mining (2 yrs.), agr. d \r.), agr., 
mining (12 weeks), creamiTy (s wooks). 


Agr. (2 yrs.), farm mech. (12 w'ceks). }>uultry 
sc1kk)1 (6 weeks), farm }traeticc (0 W'(*ek8). 

1 Textile indus. (2 yrs.). 

I 


I’har. (2 yrs.) (Ph. G ). agr. (6 weeks), hort., 
domestic sci.. butter nlakillg^ cheese making 
(12 weeks), sten. and ty)>e writing, commereinl 
sei,, steam engin. (1 yr.), art (3 yrs.;, music. 
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Table 1. — InMitutiom established under the land-grant 


State or Territory. 

Name of institution. 

Location. 

President. 

Tennessee 

University of Tennessee 

Knoxville 

C. W. Dabney, Ph,l).,LL.D. 

Texas 

Agricultural and Mechanical 

College Station . . . 

D.F. Houston, M. A., LL.D . 

Utah 

College of Texas. 

Prairie View State Normal and 
Industrial College. 
Agricultural College of Utah .. 

Prairieview 

Logon 

E. L. Blockshear 

W..T.Kerr,D.Sc 

Vermont 

University of Vermont and 

Burlington 

M.H.Buckham 

Virginia 

State Agricultural College. 

The Virginia Agricultural and 

Blacksburg 

J. M. McBryde,Ph. D.,LL.D. 

Washington 

Mechanical College. 

Hampton Normal and Agri- 
cultural Institute. 
Washington Agricultural Col- 

Hampton 

Pullman 

H.B. Friasell,T).D.,LL.D... 

K. A. Brvan, M. A 

West Virginia 

lege and School of Science. 

West Virginia University 

Morgantown 

D.B. Purinton,Ph.l).,LL.D. 

Wisconsin 

, The West Virginia Colored 
Institute. 

University of Wisconsin 

Institute 

Madison 

J.McH. Jones 

(Mi. Van Hise.Ph. D 

Wyoming 

University of Wyoming 

Laramie ’ 

1 

C. W. Lewis, M.S.,D.D 


1 

1 

1 
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act of July 186 ^ j arul their courses of study — Continued. 


Collegiate courses oi study (undergraduate). 


Four-year courses and degrees. 


Lit. (B. A.), agr. sci., civil engin., mech. engin., 
elect, engin., chem. (B. S.), phar. (Ph. C.). 

Agr., textile engin., elect, engin., mech. engin., 
civil engin. (B. 8.). 

Clas, and sci. (6 yrs.) (B. A.), normal, industrial.. 

Agr., domestic sci., commercial, civil engin., 
mech. engin., elect, engin., general sci. (B. B.), 
mech. arts. 

Claa. (B. A.), lit. sci. (Ph. B.), civil and sanitary 
engin., elect, engin., mech. engin., chem., agr. 
(B. S.), commerce and econ. {B. A. or Ph. B.). 

Agr., hort., applied chem., general sci., civil 
engin., mecn. engin., elect, engin. (B. S.), 
prep. med. 


Math., civil engin., chem., hot. and zool., agr., 
hort., econ. sci. and hist., elect, engin., steam 
engin., hydraulic engin., mech. engin., mining 
engin, (B. 8., B. A.), Engl. lang, and lit., 
modem lang. (B. A.). 

General culture (B. A., B. .8.), mech. engin. (B.S., 
M. E.), civil engin. (B. B.,(\E.), steam engin., 
hydraulic engin,, elect, engin. (B. K., M. E.), 
agr. (B. S. Agr.), law (LL. B.). 

Academic, normal, agr., mwh., printing 

Ancient clas. (B. A.), modern eia.s., civic hist., 
Engl. (B. L.), general sei. (B. S.), civil engin. 
(B, 8., C. E,), nicch. engin, (B. S., M. E.), elect, 
engin. (B. S., E. £. ), agr. (B. 8. Agr.), phar. (B. 
B. Ph.), sanitary engin., applied electro-chem. 

Clas., lit. sei. (B. A.), normal IB. Ped.), agr., 
mech. engin., mining engin. (B. S.). 


Short courses. 


A^., phar. (2 yrs.), agr., hort. (10 weeks), cereal 
judging, praet. stock feeding, stock judging and 
dairying, farm poultry (winter. 1 and 2 weeks). 
Stock farming, dairying, hort, (10 weeks). 


Agr., domestic sci., commercial ('3 yrs.), prep. (2 
yrs.), prep. (lyr.),agr. (4 weeks), domestic arts, 
mech. arts (12 weeks). 

Agr. (1 or 2 yrs.). 


Agr., mech. (2 yrs.). 


Academic, trade (3 yrs.h Postgraduate: Agr., 
trades (3 yrs.), noraial (2 yrs.), business (1 yr.). 

Supplementary courses in phys., geol. and min- 
erak^y, Lat., schcKds of phar. (2 yrs.) ; agr., vet. 
sci., prep. (3 yrs.); business (1 and 2 yrs.); arti- 
sans (1 yr.); dairying (8 weeks); hort. (4 weeks). 

Agr. (B. Agr.), mech. and elect., law, commercial 
(2 yrs.), agr. (1 yr.), agr.j hort., vet. sci., sttxjk 
breeding and feeding, dairying, poultry culture 
(12 weeks), agr. (6 weeks). 

Sewing (2 yrs.), dressmaking (3 yrs.). 

Music, agr. (2 winter courses, 14 weeks each) 
dairy school <12 weeks), creamery (summer). 


Commercial (2 yrs.), agr. (1 to 2 jth.), normal 
(1 yr.), school of mines (6 weeks), animal hush, 
(winter), domestic sci. 
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Taulk 2 . — Genmil Ktaiintirs 


8tat<‘ or Territory. 


AlabRiiui (Auburn) 

Alabama (Normal) 

Arizona 

Arkansas ( Fayi'tlevilU') 

Arkansas (I*ine Klull) 

(’alifornia 

Colorado 

Connecticut 

Delaware (Newark) 

Delaware (Dover) 

Florida (Lake City) 

Florida (Tallahasse(') 

Georgia (Athens) 

Georgia (College) 

Idaho 

Illinois 

Indiana 

Iowa 

Kaunas 

Kt'Utucky (Lexington) 

Kentucky (Frankfort) 

Louisiana (baton Rouge) 

Louisiana (New Orleans) 

Maine 

Maryland (College I'ark) 

Maryland (l*rinc(*'ss Aniu') 

Massachusetts ( Amherst) 

Mas'^achusells ( Boston) 

Michigan 

Minnesota 

Misslssip])! (Agricultural College) .. 

Mississippi (VVestside) 

Missouri (Columbia) 

Missouri (Jefferson City ) 

Montana 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

New Mexico 

New A"ork 

North Carolina, (West Raleigh) 

North Carolina (Greensboro) 

North Dakota 

Ohio 

Oklahoma (Stillwater) 

Oklahoma (Langston) 

Oregon 

l^ennsylvania 

^Rhode Island 

“South Carolina (Clemson College).. 

South Carolina (Orangeburg) 

South Dakota 

Tennessee 

Texas (College Sts lion ) 

Texas (Prairieview) 

Utah 

Vermont 

Virginia (Blacksburg) 

Virginia (Hampton) 

Washington 

W'est Virginia (Morgantown) 

West Virginia (Institute) 

Wisconsin 

Wyoming 

Total 



Date of 

Date of 

estab- 

estab- 

lish- 

lish- 

ment 

ment 

of agri- 

of insti- 

ctil- 

tution. 

tural 


course. 

1872 

1872 

1875 

1882 

1891 

1891 

1872 

1872 

1875 


1808 

1808 

1 1H77 

1878 

' 1881 

1881 

J870 

1870 

1 1892 

1892 ' 

i 1884 

1884 

' 1887 

1890 

1 1872 

1.872 

18<K) 

18iK) 

1892 

1892 

18()7 

1808 

1871 

1.874 

18()‘) 

1809 

1He>3 

1871 

18()5 

18.80 

1887 

1892 

1877 

1887 

1880 

1890 

1 m\:> 

1808 

i 1s5'.) 

18.59 

18(;7 

18<;7 1 

180.) 

1 

1 M.5.1 

18,55 

1809 

1809 1 

1880 

18.80 

1871 

1878 

1870 

1.870 ! 

IhOt; 

1800 1 

1893 

1893 1 

1809 

1809 I 

1.S73 

188,8 1 

18()0 

18(i0 i 

1801 

1805 1 

1889 

18<K) ! 

1H0.5 

1H05 1 

1889 

1889 1 

1891 

1891 I 

1 J890 

1890 1 

{ 1870 

1873 

1 1891 

1892 

1897 

1899 

1808 

1888 

J855 

1859 

1.888 

1890 

1889 

1893 

1890 

1890 

1881 

1884 

1701 

1809 

1871 

1871 

1888 

1889 , 

1865 

1885 , 

1872 

1872 . 

1805 

1890 

1892 

1892 

1807 

1867 

1891 

1892 

1848 

1800 

1887 

1891 





Experi- 

ment 

station 

officers. 


12 


6 

5 


30 

It) 

14 

fl 


14 


H 

28 

10 

22 

?K 

18 


23 


12 

M 


24 


I.') 

la 

12 

26 ’ 


9 

18 

10 

12 

7 

n 

24 

13 


12 


11 


13 

15 

11 

15 


19 

12 

13 


15 

12 

13 


12 

13 


20 

10 


062 


a Total, counting none twice. 

Including all departments of the university. 
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of Imid-grant colleges^ ]90S, 


Graduatew. 


In 1902-3. 


Number. 


Average 

age. 


Total num- 
ber sinre 
organiza- 
tion. 


Number of 
volumcH in 
library. 


Number of 
acres allotted 
to rftate under 
act of 1862. I 


Number of 
acres of land 
grant of 1862 
still unsold. 


Number of 
acres in 
farm and 
grounds. 


Rate of in- 
terest on 
land grant 
fund of 
1862. 



r. if. 






JVr c^nt. 

43 

20 7 

727 

19,427 

240,000 


325 

8 

74 

20 0 

746 

4, 785 



182 


7 

27 0 

35 

19*502 

' 

465 



22 7 

326 

9,000 

150,000 


155 

8 

5 

21 0 

160 

4,736 



20 


489 

23 6 

f»s,m 

108,418 

1^,000 

4, 195 

41 1 

6 

21 


m 

19,253 

90,000 

44,685 

600 

6 

5 

19 9 

212 

10,625 

180,000 


300 

6 

22 

22 0 

321 

22,800 

90,000 


16 

6 

4 

22 0 

22 

800 



97 


8 

21 11 

83 

4,000 

90,000 


333 

6 

14 

21 0 

49 

800 



100 


16 

21 2 

386 

43, 050 

270,000 1 

1‘26 

7 

24 

22 0 

125 

71X) 



86 


30 

23 6 

98 

6,600 

90,000 



VX), 000 

KIO 


511 

23 6 

?>3,401 

90,000 

480, 000 

40 

666 

5 

IH.') 

23 2 

1 , 762 

15,400 

390,000 



189 

5 




20,000 

204,000 

1,016 

841 

6, 7, 8 

53 

22 7 

918 

27,710 

82,313 


323 

5.51,6,7 

46 

18 0 

336 

17,292 

:i30,000 


258 

6 

15 

23 0 

115 

1 769 



310 


27 

21 6 

320 

23*000 

2io,ooo 


583 

4,5 

30 

17 2 

245 

3, 993 



101 


47 

23 2 

815 

25’ 000 

*iio 000 


373 

5 

10 

21 0 


i\, 750 

•210, OCX) 


286 

6,0 





9 

600 


1*20 

. . 

25 


611 

25, 2.58 

360, 000 


404 

5 

191 

23 4 

2, 892 

77’ 28:1 


16 


60 

23 8 

971 

24,oo:i 

2:15, 682 

61,55:1 

()H4 

7 

386 


5 4,513 

113,000 

9*1,000 

40 

300 

3, 4, 6 

23 


326 

19,119 

207, 920 


2,000 

6 

7 

25 0 

140 

2, 700 


'300 

5 

126 


2,252 

95' (XM) 

277,016 

47,107 1 694 

5 

, 28 

19 0 

220 

700 



40 


! 12 

21 0 

35 

11,000 

90,000 

90, (XX) 

215 


, 170 

23 0 

5 2, 046 

59, 550 

90,000 

:X), 0(X) 

m 

4^,6 

' 28 

21 0 

‘220 

9, 000 

90,000 


85 

4 

, 14 

23 0 

252 

15, ‘287 

150,000 


343 

6 

1 

22 2 

489 

50,655 

210,000 


105 

5 

' 4 

21 6 

41 

16,500 



270 


! 510 


f>7,m 

317, 899 

989, 920 


498 

1 5 

, 36 

22 2 

‘211 

6,(K)0 

270;000 


.593 

1 ® 

11 

23 0 

35 

9*29 



1‘25 


! 2 

21 6 

33 

9,;i50 I 

rso, ixx> 

W. (MX) 

640 


1 55 

22 0 

l,53t5 

5:i,223 

(wJO, 000 


345 

' 6 

23 

21 6 

76 

23,466 



360 


2 

20 0 

2 

750 



160 


29 

20 0 

466 

3,300 

iK),0(X) 


199 

6 

72 

23 8 

6W 

20, 000 

780, (MX) i 


400 

6 

6 

22 0 

101 

15, 200 

120, 0(K) 1 


178 

3 

60 

19 0 

268 

10,417 



1,1:46 

6 

59 

20 0 

233 

1,390 



130 


17 

22 0 

232 

17,350 ' 

1(H), (XX) 

159,6*28 

400 


56 

22 10 


25, (MX) 

:XK), (KX) 


272 

6 

36 

21 0 

459 

9,0(X) 

180, IXX) 


‘2,416 

0.7 

45 

22 0 

306 

1, 109 



1 XX) 


10 

22 0 

98 

23,500 

2(H). 000 

‘200, tXX) 

116 


45 1 

23 0 

3,681 

98,345 

160,000 


1‘20 

6 

55 

18 0 

435 

5,000 

220, (XK) 


410 

6 

84 

22 4 

1,236 

12, 698 

110, (XX) 


798 


27 

25 0 

125 

9,386 

90,000 

90,000 

250 


50 

23 0 

881 

20,400 

150,000 


1:40 

6 

20 1 

20 0 

103 i 

2,800 



68 


281 

21 0 

5 5,189 

101,086 

240,000 

80 

400 

4 

5 

28 0 

102 

24, 249 

90,000 

90,000 

416 


4,624 

21 10 

53,252 i 

1,837,461 

10, 170, 851 

l,007,t)94 

25, 305 



<' Including preparatory cla.sses. 
d Including School of Mines at Rolla. 
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Table B.-^Slud&iUs by clams and 


By classes. 


State or Territory. 


Alabama ( Aubnm) 

Alabama (Normal) 

Ajlzoiia 

Arkansas (Fayetteville) 

Arkansas (Pine Bluff) 

Califonila 

Colorado 

Connecticut 

Delaware (Newark) 

Delaware (Dover) 

Florida (Lake City) 

Florida (Tallahassee) 

Georgia (Athens) 

Georgia (College) 

Idaho 

Illinois 

Indiana 

Iowa 

Kanjsas 

Kentucky ( Lexington ) 

Kentucky (Frankfort) 

Louisiana (Baton Rouge) 

Xx>uisiana (New Orleans) 

Maine 

Maryland (College Park) 

Maryland (Princess Anne) 

Massachusetts (Amherst) 

Massachusetts (Boston) 

Michigan 

Minnesota 

Mississippi (Agricultural Collegt')-- 

Mississippi (Westside) 

Missouri (Columbia) 

Missouri (Jefferson City) 

Montana 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

Ncav Mexico 

New York 

N orth Carol ina ( W est Raleigh ) 

North Carolina (Greensboro) 

North Dakota 

Ohio 

Oklahoma (Stillwater) 

Oklahoma (Langston) 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina (Clemson College) . 

South Carolina (Orangeburg) 

South Dakota 

Tennessee 

Texas (CJollege Station) 

Texas (Prairieview) 

-Utah 

Vermont 

Virginia (Blacksburg) 

Virginia (Hampton) 

Washington 

West Virginia (Morgantown) 

West Vlr^nia (Institute) 

Wisconsin 

Wyoming 


Total. 


Ihrepara- 

tory 

classes. 


57 

37a 

122 

S67 

82 


241 


34 

111 

167 


405 

162 


230 

342 

108 

35 

137 

377 


25 

140 


1 % 

471 

241 

479 


84 


224 

106 


155 

109 


80 


175 

237 

54 

63 

44 

102 

601 

154 


276 

68 


888 

231 


144 

"ii’ 


8,801 


Collegi- 

ate 

classes. 


284 

9 

72 

186 

98 

902 

181 

80 

in 

19 

81 


149 

82 

79 

758 

1,109 

901 

927 

482 

19 

273 


889 


149 
1,591 

423 
5.33 
372 
55 
0 533 
1 

53 
403 
211 
98 
156 
31 
1, 367 
497 
166 
82 
808 

150 


405 
502 

86 

406 
64 

139 

320 

364 


69 

306 

539 

269 

188 

64 


614 

11 


19, 161 


Shorter 

special. 


56 


19 

2 

68 

138 

176 

346 

338 


4 

.325 

69 

15 


28 


139 

32 


f82 

22 

39 

46 


22 

1 

82 

805 


1 

587 

97 

112 


70 

d 1,845 
22 
26 


191 

60 

28 


418 

58 

64 

^456 

163 

8 

6 

441 


7,099 


Post- 

gradu- 

ate. 


<•29 

3 

10 


201 

8 


Other 

depart- 

ments. 


473 

'i,'682 


49 
!, 370 


113 


607 


94 

144 


2,611 


<-•848 

276 

105 

1,887 


62 

i ’^‘2 


812 

435 


372 


234 


29 

771 


169 


16,760 


Total. 


435 
468 
198 
1,084 
180 
2, 669 
493 
127 
114 
65 
M79 
171 
168 
439 
353 
3,288 
1,339 
1, 596 
M,574 
696 
200 
424 
6 377 
417 
200 
140 
18-4 
1,608 
MS'! 
f>3,677 
648 
534 
<’1,442 
3.H6 
305 
2, 560 
317 
121 
378 
222 
3, 457 
505 
167 
700 
1,717 
875 
287 
541 
2, 402 
102 
539 
665 
487 
767 
896 
276 
545 
504 
627 


62,489 


a Including electrical engineering. 

5 Total, counting none twice, 
e Including school of mines at Holla. 

Including 1,800 enrolled in correspondence courses. 
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courses at land-grant coUeges in lifOS, 



e Including correspondence courses. 
/Including forestry. 

9 Including ciril engineering. 
h Summer institute. 
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Table 4. — Value <*f permanent funds 


Stale or I'erritory. 

Land-grant 
fund Of 1862. 

Other land- 
grant funds. 

Other p(‘rma- 
nent funds. 

! Laml grant 

1 of 1H()2 still 

1 unsold. 

i 

Farm and 
grounds 
owned by the 
institution. 

Alabama (Auburn) 

rjr>3,r)OO.oo 



1 

$4,500.00 

18,200.00 

26,640.00 

Alabama (Normal) ... 


1 

Arizona 



.1 

Arkansas (Fayetteville) .. 
Arkanstis (Pine Bluff) 

]30,0(X).00 



loiooo.oo 

fK),000.00 
215, (moo 
48,000.00 


i 

California ! ' 

730, 965. 54 
90, 144. 85 
135, 000. 00 
83, 000. 00 

S74,9(;2. 27 

S2. 251 , 572. 23 

$10,486. LS 
150, 000. 00 

Colorado 

Connecticut 




15,000.00 

Delaware (Newark) 



5.000. 00 

6. 000. 00 

Delaware (Dover) 



Florida (Lake City) 

154,300.00 



18, 800. 00 
6,500.00 

15.000. 00 

10.000. 00 
1.5, (moo 

]50,U(K).00 
100,(KX),00 
60,000.00 ! 

39. 700. 00 
357, (XX). 00 

22.600.00 

85. 000. (K) 

22 ,rmoo 

25.000. 00 I 
28,6(X).0() i 

C,0(K).00 
42, (XK). (K) 

t 

Florida (Tallahassee) 



Georgia (Athens) ... 1 

243, 000. 00 



Georgia (College) 



Idaho... 


112,590.16 


9(M). 000. (H) 
400. 00 

Illinois 

(ilM (i‘>a .5:1 


Indiana 

340. (MIO 00 ' 


Iowa 

589,754.01 

1 492, 381 . 36 

93,9.54.51 

1 1 4,734.08 

Kansas 

Kentucky (Lexington) 

Kentuckv ( Frankfort ) 

1 l(i:)'(KK).00 




6,62.5. t«) 


Louisiana (Baton Rouge ) . 
Ijouisiana (New Orleans) .. 

182,313.00 

136, 0(X). 00 



Maine 

118,300.00 

118,0(K).(M) 


10l,6(X).U0 

Maryland (College Park).. 
Maryland ( Princess Anne) . 
Massachusetts ( Amherst) . . 
Massachusetts (Boston) 

* 




219,0(K).00 


141,.57.5.:V> 

1 


3, .537, 709. 81 

{ 

Michigan 

915, 454. 43 


1 2o6, 000. w 

1 2 10. IK) 

48,i67.50 i 
550,0(X).00 i 

43, 500. (X) , 
6,(KXJ.00 
237,206.00 

6, (moo 

12,(X)0.00 

325. 000. 00 

1 85, 000. 00 

' 20, 500. 00 

130.000. 00 

8, 500. 00 

369,077.98 
26, 189. 66 

18 (XX) (X> 

Minnesota 

570,335.59 

98, 575. 00 
113,575.00 

763, 099. 9(> 

141,212.5.5 


Mississippi (Agricultural 
College) 



Mississippi (Westside) 

96, 296. (K) 



Missouri '(Columbia) .' 

349,881.19 


' (‘>0,000.00 

Missouri (Jefferson City)... 





Montana *. 

12, 5()(). 00 
228, 000. 00 
93, 000. 00 
80, CKKl. 00 

5,000.00 

105,000.00 



' 1H().(KH).00 

Nebraska 


Nevada 



New Hampshire 


70, 000, 00 
500, 000. 00 


New Jei*8ev 

116,000.00 



New Mexico 



New York 

688,576,12 

125,000.00 


6, 783. 886. 2H 


North Carolina (Raleigh).. 
North Carolina (Greens- 
boro) 




North Dakota 

Ohio 

Oklahoma (Stillwater) ' 

62, 981. 80 
524, 146. 30 

11,730.18 


996, f>00. (H) 

32,(XK).00 
1,5(X), (XXl.OO 
15, (KX). (X) 

Oklahoma (Langston) 

1 

5 (XX). 00 

Oregon 

131,. 556. 37 




2 . 5 ' 000 ! 00 

40. 000. 00 

18.000. 00 

26,730.00 

40, 000. 00 

in (MW) i)i\ 

Pennsylvania 

427,290.50 




Rhode Island 

50,000.00 




South Carolina (Clemson 
College) 

95,900.00 




South Carolina (Orange- 
burg) 

95,900.00 
4,585.07 i 




South Dakota 




Tennessee 

400; 000. 00 




11 % uiFF, iiv; . 

116, 370. (X) , 
48,320.00 
15 (XX) (X) I 

Texas ( College Station ) . . . . 
Texas (Prairieview) 

209, 000, 00 

' . . 

1 

1 

Utah 


43,516.20 j 



Vflw* viv/ 1 
12,800.00 
25, (moo 

81 (XX) (X) 

Vermont 

13.5,500.00 

399,584. 19 


Virginia (Blacksburg) 

344, 312. 00 

i 



Virginia (Hampton) 

172,156.00 


1,132,594.63 


01 f vW* vU 

67.000. 00 

20.000. 00 

225,000.00 

19 nnn nn 

Washington 


1,000, 000. (k) 

900, 000 , 00 

West Virginia (Morgan- 
town) 

114, 169. 67 

1,600. 00 

West Virginia (Institute).. , 



Wisconsin 

308, m 61 
21,450,57 

228,2^.9,5 
4,067. 71 


100.00 

90,000.00 

no, 600.00 
10,600.00 

Wyoming... 



* 

Total 

11,140,890.61 

2,849,293.49 

14,926, 747.49 

4,292,460.26 

5,610,441.03 



o Including all other equijunent. 
^ Including machinery. 
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and (’(piijnnenl of land-grant colleger, I90d. 


_ 





Miseeliaiie- 


Buildings. 

ApparatiLs. 

Ma<‘hjn(‘ry. 

lAbrury. 

Live KtfX'k. 

OUH equip- j 
merit. j 

Total. 

Im;j, (kk). 00 

IfH.OOO.OO 

?18,0(X).00 

$34, 000. 00 

$2,6(K).00 

$17,000,00 

$486, 500. 00 

45, 35;i, M 

4,(X)1.58 

4,992.30 

2,967.00 

400.00 

632, 09 

76,436.51 

120, 008. 89 

18, 7.57.62 

13,412.17 

13,9a5. 49 

1,700.00 


193,424.17 

SOO, 000. 00 

,50,000.00 

20,000. 00 

7,000.00 

1,2.50.00 


618,250.00 

20, 000. 00 

500, 00 

12, (KX). 00 

3, 000. 00 

1,. 5(H). 00 

93, (KX). 00 

785, 000. tK) 





G 410, 000. 00 

4,477,986.22 

163,819.00 

46, 000. 00 

17,000.00 

15,002.59 

12,940.00 

16,. 500. 00 

5.59,436. 44 

n2,lX)0.00 

8, 300.00 

3,391.00 

21,000. 00 

6,4.55.00 

17,400.00 

317,646.00 

125, 000. (K) 

51, (XX). 00 

5, 4(X). (K) 

2],(X)0.00 

2.50. 00 

8,000.00 

298,6,50.00 

18, 800. 00 

1.000.00 

8,(XX).(K) 



33,800.00 

120, (XX), (X) 






<t 16, 650. 00 

339, 750. (X) 

20, m. 00 

6, 944. 55 

1,650. (K) 

1,000.00 

1,410.00 

3,000.00 

39, 504. 55 

340, (KKJ. (M) 

50, (KK). (X) 

J0,(XX).(X) 

52,000.00 

750. 00 

390, 000. 00 

1,100,760.00 

82, 133.01 

3, 141. 00 


KX). 00 

41.5.00 

46,092.04 

175. 2(X). <X) 

20, (KK). (X) 

3, 600. (K) 

11, 500. (K) 

1,6(X).00 

3, (XX). 66 

1,242.490.16 

],2tX),(XH).(H) 

16.5, (XX). 00 

65, (XX). 00 

90,000.00 

10,0(X>.(K) 

114, (HX). (K) 

2, 407, 426. .53 

458, 900. (K) 

M.58.3.'X).(X) 


18,.5(X).00 

3, ,500. 00 

20, 000. 00 

1,099,250.00 

510, CKH). m 

75, (XK). (X) 

32, (KX). (X) 

30, :XK). 00 

22, 948 (X) 

115, (XK). (X) 

1,563,890.60 

349, 098. 05 

17, 563. 54 

15, 952. 93 

57, im. 82 

16, 711. (X) 

78, 130. 83 

1, (X)7, 032. 63 

197, 276. <X) 

46, HI 2. (X) 

25,274. (K) 

11, 216. (X) 

2, 557. 00 

420,307.00 

1,226,442.00 

23, (KX). (X) 

4(X).(X) 

2,500. (K) 

1,8(K) 00 


1,200.00 

68, 125. 00 

2.50, (KX) 00 

15, 680. 82 

ll,ri07. 21 

25, .849. 65 


26, (KX). 00 

682, 350. 68 

47 ”, 7(K). 82 

3] 496. 78 

l! 415. 10 

3; 980 00 

l,i0(V(H) 

7', 200. 00 

90, 452. 70 

225, (XX). (X) 
90, (KK). (K) 

23, :{15. (X) 

16, (XX) (XJ 

27,081.61 

4,(KH).(K) 

]2.5(X).(X) 
fi 35. CKX). 00 

6.52, 826. 61 
27l,tXK).(X) 

16’.(XX).00 

1, UX).(K) 

1 , 3(K) (K) 

4(Xi. 00 

1,2:)().00 

2,0(K).(X) 

28,350.00 

218, 775. (X) 

19, 7(81.03 


25, 258 (X) 

9, :XX) (K) 

95,.5;U..59 

K)l,343.97 

7.86,713 86 

2'H),(KX).(MI 

9l,i 10.)K) 

12H.:)07.(K) 


,5(),(XK).00 

4,814,100.67 

1(X),64'>.00 

1,(HK).(H) 

16, 7(X). (K) 

13, 8,59. 38 


97, 4,57. 29 

1,73.5,223.60 

1. 1 I3,(KK).(H) 

98.(HK). (H) 

80,(KX).(K) 

IX), (KX). (XI 

12. (XX) (X) 


8, 307, 875. 55 

213, 945. (K) 

2().(y2l,2() 

99. 132.91 

17,648.83 

16, 015. (X) 

.54, 198. .57 

731,219.09 

ir»0,tKKl.(X) 
3(K), (XH). (K) 

J(',(KK),(X) 


3. (XX). (X) 

2. (XX). 00 

2. (XX). (X) 

G 135, (XX). IX) 

382,871.00 

1,082,087.19 

' 1(HI,(HX).00 i 

4(X). (X) 

1 5,(KX).(K) 

j 3(V).(X) 

l.V).(K) 

1 50. IX) 

111, 900. (X) 

no,(KKl.OO 

1.5, (XK).(K) 

15, (XX). (X) 

1.5. (XK) (X) 

1,(XX) (X) 

10, (XX). 00 

37.5, ,500. 00 

169. (KK) (K) 

96. 5(K). (X) 


* 12.5. (MX) (X) 

13, 5(K).CX) 

100, (KK). 00 

1,162,000.00 

161,936.69 

19,285.09 

ll,r.69. 15 

1 18, .'►•11).% 

612. 10 

37,344.93 

380,419.22 

2(K), (HK).(K) 
HI'), )KX).00 

20, (HX).(K) 

6, (XH). (X) 

j K),(KX).(X) 

' 45.(KX).(X) 

' 3. (KX). (X) 

15,000. (X) 
75, OCX). 00 

425, 100. (X) 
1,266,(KX).00 

45,(KXI.(X) : 
2,480,153.74 ! 

17'(HX)’(X) 

1 20,(XX».(X) 

13.(KK).(X) 
.‘►4.5, 572. (K) 

1,200.00 

1 

6,.5(X).0() 
857. 717. 95 

111,2CX).()0 

11,721,984.07 

i.">(;,yi7.(K) 

^ 13,822.08 

:x;. 37 1.38 

6, 232. 20 

, 3. 4;iO. (X) 

' 15,0(H).(X) 

; 382, 965. 21 

(K).(KX).00 i 

l.(XK).(X) 

6, 000, (X) 

1,1.5(). (X) 

972. 50 


90,122.50 

154, (XX). (H) i 

1,3, (.22 72 

10,526. (X; 

J 16,327.55 

1,970.00 


1,290,928. 73 

1,(XK),(KX) (K) 

2(X). (KK). (K) 

KX), (XX). (K) 

1 13(),(XX).tK> 

.5. 000 (K) 

10,0(X).(X) 

3, ,513. 876. 48 

98, .'KX) (XI 

,‘J6,484.(.;{ 

23, 028. 

1 18.in)4.76 

8. CKX). (X) 


200,008.22 

33,‘K)1 35 

l.,XX).(K) 

' 8,569.2r» 

' 1,(XX).00 

.525. (K) 

i 2,0-14.2:) 

.53,142.85 

160, (KK).OO 

3..^>(X) (K) 

17,5(K),00 




337, .5,56. 37 

850,(KK).(K) I 





' 6(),(XK).00 

1,377,290.50 

2(X).(XK).(H) 



15,175.68 ' 

1 


nlOl.GtlO. 86 

384,836.51 

.313, 152. (K) 

^ <K),(KK).(K) 

68, 668. (K) 

8,IXH\W) 

5,300.(H) 

1.5,(XK).(X) ’ 

6.52, 7f)0. 00 

8, .5(H). (X) 

3, (KX). (HI 

7. 150.00 

1,700.00 1 

2, 200. 00 

2, (XX). 00 

161,050.00 

17(),(KX). (X) 

12, (XK). (X) 

1 3.7(X).(K) 

5,;UX).(X) i 

9,100.00 

7,(XX).(K) 1 

1,(>51,(V8.5.{)7 

2(Xi, 179.98 

19,582.18 

1 16, 61 1 . IM\ 

1 11,825.27 1 

3, 450. (X) 

1 13,]91.iX)j 

8-17,210.69 

4(K). (XK). (X) 

10, 205 2:1 

18,872.70 

1 5,5(X).00 ! 

10,427.00 

! 28, 2.83. 87 

730,(X)8.80 

9-2, 1(X).00 

l.(KX).(X) 

' 3,(KX).(X) 

1 909.00 

2,660.(X) 


114,669.00 

221,:t,37.92 ! 

30, 386. 43 

1 10, 225. (X) 

7, 287. 81 

5. 645. 00 

1 23,928.6} 

335. 127. (K) 

689, 2(H). (X) 

51,(KK).(K) 

; ](),(X)0.(X) 

1(X),(XX).0() 

4,110.00 

I 75, (KX). (X) 

1,489,394.19 

2 17, 4 10. (X) 

M23, 775. SO 

! 2, 7(X). (K) 



719,227.80 

591, (XX). (K) 



1 6,5(X).(X) 

11,000.00 

c].55,(KX).(X) 

2,128/250.63 

2;50,(XX).(X) 

2l,(XK).(X) 

:V8,500.00 

I 21,(XK}.00 

: 6,000.(X) 

> 1.5, (XX). (M) 

! 2,271,5(X).(X) 

450, (XX). (X) 

U),0(X).00 

1 2(),(X)0.(X) 

I 40,000.00 

1,.500.(K) 

40, (XX). 00 

' m)2,269.67 

74,(XX).(X) 


, 18, 771. (X) 

2,000 (X) 

500. (X) 

' 1,. 500. 00 

108, 771. (X) 

1,410,050.00 

5 283, 437, (X) 


157,927.00 1 

13, :16H. 06 


1 2,536,995.62 

17.5, (XX). 00 

60, 220. (X) 

1 29,271.00 

1 24,100.00 1 

1,000. (XI 

i 7, moo 

1 

1 423,tX)9.2H 

21,246,169.88 ; 

i 

2.379, 742.28 

, 1,112,806.28 

! 

; 2, 114, 802. (K) 

2.52, 490. 66 

j 3, 852, 629. 77 

I 69,778,463.25 


•'lucludiuK <tpparatu!i uad macliiavry. 
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Table 5. — lievcnue of landrffrant coUege^ 


Federal aid. 


State or Territory. 


Interest on Interest on Appropria- 
land grant other land tion act of 
of 1862, grants. 1890. 


Interest on 
endowment 
or regnlar 
appropria- 
tion. 


Alabama ( Auburn ) 280. 00 

Alabama (Normal ) 

Arizona 

Arkansas (Fayetteville) 

Arkansas (Pine Bluff) 

California 43,870.00 

Colorado 13,124.26 

Connecticut 6,400.00 

Delaware (Newark) 4, 980. 00 

Delaware (Dover) 

Florida ( Lake City ) 8, 961. 23 

Florida (Tallahas.see) 

Georgia (Athens) 16,964.14 

Georgia (College) 

Idaho 


IllinoLs . . 
Indiana . 

Iowa 

Kansas . . 


Kentucky (Lexington) 

Kentucky (Frankfort) 

Louisiana (Baton Kongo) . 
Louisiana (New Orleans) . 

Maine 

Maryland (College Park) . 
Maryland (Prince.ss Anne) 
Massachusetts (Amherst) . 
Massachusetts (Boston) ... 

Michigan 

Minnesota 


Missouri (Columbia) 

Missouri (Jefferson City) 

Montana 

Nebraska 

Nevada 


31,984. 40 
17,000.00 
36.728.67 
24,060.62 

8.644.60 

1.256.60 
9, 115.69 


7,300.00 

5,601.68 

66,573.90 

22,746.62 

5,914.60 


Mississippi (Agricultural College) 5, 914. 60 

Mississippi (Westside) 6,814.60 

Missouri (Columbia) <*17,494.10 


8,920.00 

36,000.00 


34,428.80 

7,500.00 


4,759.69 
31,448. 77 


New Hampshire 4,800.00 1 

New Jersey 6,800.00 

New Mexico . 

New York ^,’4^. W) 

N orth Carolina ( West Koleigh ) 7, 500. 00 

North Carolina (Gretmsborc^ 

North Dakota 4,759 69 

Ohio. 3L 448.’77 

Oklahoma (Stillwater) 

Oklahoma (Langston) *..].'**.* 

Oregon *... '8*^9' 9s 

Pennsylvania 26.6;i7.43 

Khode Island 2, 500. 00 

South Carolina (Cleiuson College) 5, 754. 00 

South Carolina (Orangeburg) h! 754 00 

South Dakota 

Tennessee ' . *23*^66 

i6,i.y.22 

Vermont 8 130 00 

Virginia (Blacksburg) 20,' 658. 72 

Virginia ( Hampton) 10, 329. 86 

Washington 


8,689.98 

26,637.43 

2.500.00 

5.754.00 

6.754.00 


2,622.14 i 
16,471.37 i 


f Morpntown ) ! ■.■.!! i”.*! ! 6,’ ^.’66' 

West Virginia (institute) 

Wisconsin 

Wyoming 83.20 


$13,860.00 

11,160.00 

25.000. 00 
18,181.82 

6,818.18 

26.000. 00 
26,000.00 
26,000.00 
20,000.00 

5,000.00 
12, 600. 00 
12.600.00 
16,666.67 
8,833.38 
26,000.00 

25.000. 00 

26. 000. 00 
25,000.00 

25.000. 00 

21.375.00 
8, 626. 00 

12,6,51.23 

12,848.77 

26.000. 00 
17,588.18 

7,411.82 
16, 666. 66 
8, 38;J. 84 
25,000.00 
25,000.00 
11, 562. .50 
13, 437. 60 
c23, 487.60 
1,562.60 
25,000.00 
25,000.00 
25,000.00 
25,000.00 
25, 000. 00 

25.000. 00 . 

26.000. 00 . 

16.750.00 . 
8,250.(K) . 

25.000. 00 . 

25.000. 00 . 

22.500.00 . 
2,500.00 . 

25.000. 00 . 

25.000. 00 

25.000. 00 . 

12.500.00 . 

12.500.00 . 

25.000. 00 . 

26.000. 00 . 

18.750.00 . 
6,250.00 . 

26,000.00 . 

25.000. 00 
16,666.67 . 

8,333.33 . 

25.000. 00 . 

20 . 000 . 00 . 

6 , 000.00 . 

26,000.00 . 
25,000.00 


a Including incidental fees. 

5 Amount expended from an annual appropriation of $1(X),000. 


$40,000.00 


80,458.00 


674,174.77 84,903.81 1,200,000.00 278,409.26 



STATISTICS OF THE COLLEGES AND STATIONS. 


for year ended June SO, 190S, 


Appropria- 
tion fc^ 
current 
expenses^ 


State aid. 

Income 

fromen- 
dowment 
other than 

ft "Wer” 


Fee«and all other sources. 


Incidental Mlscella- 
fees. neouB. 


United 
States ap- 
propria- 
tion for 
experi- 
ment 
stations 
(act of 
1H87). 


$16,848.02 
4,000.00 
17, 118.86 
14,590.00 
8,789.00 
869,000.00 
59,692.89 
15,000.00 


$930.00 $1,997.50 


1,999.86 

10,300.00 3,115.00 

329.00 ' 

$48,810.24 31,709.65 1 

40,000.00 

1 800 00 I 

12 ^ 6oo ! 00 !!!]!!!!!!”' 'i'i’ofjo. *66* ' * ' 3 * 479 ’ 
1,500.00 434.10 

26,437.97 2,896.71 

200.00 

I 814. 75 


8,000.00 

21.500.00 
175,000.00 

67.960.00 
60,000.00 

30.000. 00 

‘" 8 , ' 666 .' 66 * 

15.000. 00 

10. 000. 00 

25,000.00 

9,000.00 


33.000. 00 

25.000. 00 
560,000.00 
187,518.00 

48, 272. 41 

8,000.00 

11.500.00 

22. 175. 00 

16.000. 00 

87. 250. 00 
21,250 00 

10 , r> 00. 00 

2, 500. 00 
5, (’>52. 10 


50.000. 00 1 

108,000.00 0181,487.46 

60,973.39 4,475.00 

141,262.31 900.00 

24,280.00 

30.000. 00 4,299.85 


83.682.00 1 

168.00 

4,0(X).()0 12,000.00 

45. 000. 00 19, 998. 68 

m50 

86.505.00 

65.(KK).00 252,987.75 

44.000. 00 4r»5.00 

109,500.00 104,915.30 

460. 00 

8 , 000.00 


;t4, 394. 50 
420.00 


18l,16;i.02 I 
10,000.00 I 
8,500.00 


200. 00 
2,112.50 
76.50 
9,185.17 

" "4i.i'66' 
78;l. 29 
11,794.01 

5.110.00 
5,037.95 
1,7-26.00 
1,068 00 

7.021.00 


33.UIK) 00 3.965.00 

r2,0(K).00 17.971.76 


2, 375.00 
9,830 00 
1,000.00 
905.91 


800.00 

8,825.00 


10,000.00 
7,500.00 
26,592.02 
229, 463. 11 
6,603.03 

17.000. 00 
13, 43-1. 94 
42,228.87 

15.000. 00 
85, 200. 00 


25.000. 00 
20,500.00 

26.000. 00 

6,000.00 

40,000.00 


48,000.00 

5,000.00 


1,302,00 

890,796.66 223,145.32 


1,209. 97 
6, 036. 00 


67,068.76 

4,906.20 


58, 317.48 
9, 182. 42 
25,000.00 
512. 18 
2,071.39 


1,408. 61 
38,258.67 
9,817.(M) 
2,481.48 


1,172.41 
2, 257. 76 

5. 890. 90 
851.35 

1,361.53 
2,041.10 
34,620. 48 

26. 424. 99 
16, 161. 36 

25.939.99 
700.00 

3.293.91 


4, 516 67 
18,333. 10 


113,203.46 


131.50 i 
34,808.75 j 
1,311.00 i 


42,076.08 
629. 30 
4, 034. 32 
306. 111. 08 
14,030. 48 
•22,9:18. 78 
4,612.74 
90, 366. 85 
4, 658. ‘29 


55,000.00 

97,060.00 

1,600.00 

289,000.00 

22,175.20 


26,8-12.25 834.60 2,005.84 

1.750.00 540.00 9,048.38 19,638.84 

3,000.00 100.00 39.86 

3,512.36 2,798.88 4,397.18 

6.500.00 

2,282.00 3,033.50 9,875.58 

10.000. 00 1,944.60 18,470.86 14,340.93 

30.000. 00 

12,241.26 

31.000. 00 2,786,00 1,146.26 8,174.19 

16,013.81 al8,914.47 4,801.08 

1,245.00 20,393.95 1,267.32 

60,606.88 324,777.39 

12.500.00 130.00 2,572.45 16.330.15 

84.278.00 13,559.50 

22.000. 00 116.00 809.95 

120,000.00 681.80 21,668,60 47,419.75 96,108.00 

16.000. 00 506.26 1,175,49 


$ 5 , 3 , 334. 79 

15.150.00 

44.222.06 
86,786. 82 
I0,9:i6. 18 

6.38, 326. 88 
146,899.57 

73.200.00 
53, 522. 12 

9,005.49 
50, 795.91 

15. 200. 00 
34, 789. 04 

16. 333. 33 

98.397.61 
559,730.53 

219.609.95 
266,792.36 
103,330.62 

99,826.80 

15.338.26 
i;i8,892.32 

23.444.62 
81, 100. 17 

106,234.80 
9,291.85 
150,5,59.27 
403, 137. ‘26 
‘226,573.89 
501, 3:16. '2:1 
102, 2 : 12 . 40 

88. 795.77 
250, 509. 0») 

33.737.50 
60,111.67 

2315. 738. 10 
47, 250 00 

121. 456. 96 
C9,937.(X’> 
35, 988. 22 

1,^36,570.52 
108, 548. 47 

43.688.78 
61.095.95 

533. 104.33 
51,543. 69 
19,500 00 
76,807.11 

r29.226.09 
45, 639. 86 
114,162.42 

24.754.00 
74, 737. 39 
an. 716. 29 

68.030.00 

38.991.26 

104. 260. 06 
83, :158. 86 

100,231.66 

194.046.96 
111,53‘2.60 

171.440.50 
‘29, 526. 95 

625,878.16 
67, 181.42 


$15,000.00 


15,000.00 

14,999.50 

’ i 6 ,' 666'(')6 

15,000 00 


2,469,848.44 1,677,927.40 602,802.41 944,826.07 294,492.95 1,120,993.80 9,248,878.40 696,999.50 


o Including School of Mines at Rolla, 
(i Including tuiUon fees. 
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BBPOKT OF OFFICE OF EXPEBIMBHT STATIONS, 


STATISTICS OP THE AOEICHL 

Tablk 8 . — (ieaeral 


Hiatioii. 


Location. 


Alabama (College) Auburn. 


Alabama ( ('anebrakej . . Union town . 

Alabama TuKkegeo . . . 

Arizona Tucson 


ArkiiTiHas Fayetteville . 

Caliiornia Berkeley 


Colorado Fort (XdliiiH 

Conneetioiit (State) New Haven 


Idaho .. 
Illinois . 


. Moscow 

Urbana 


Indiana Ijafayctte. . . 

Iowa Ames 

Kansas i Manhattan. 


Kentucky i Lexington 

i 


l)lrecU>r. 


J. F. Duggar . 


J. M. Richeson 

(t. W. Carver 

R.H. Forbes..'.... 


Ihite of origi- 
nal organl- 
zaticn. 


Feb. — ,1H83 

.lun. 

Feb. 15,1«97 


Date of or- 
ganization 
under Hatch 
Act, 


Feb. 24,1888 

Apr. 1,1888 


1 


W. G. Vineenheller . 
E. W. Hilgard 


L. (i. CariMiiiter . 
E. H. Jenkins ... 


1889 

! 1887 

1875 I Mor. —,1888 


1H79 Feb. —,1888 
Oet. 1,1875 May 18,1887 


Delaware 

1 

. Newark 

A. T. Neale 

Feb. 

21,1888 

Florida 

. Lake City 

T. 11. Tttliiifei 


1888 

Georgia 

Experiment... 

1 

R. J. Redding 

Feb. 18, IMHh .lul} 

1,1889 


H.T. French ^ Feb. 20,1892 

K. l>aveii|)ort Mar. 21, 1888 


A. Goss , 


1HK5 ' Jan. —.1888 


C.F. Curtiss 1 i Feb. 17,1888 


.I.T. Willard , Feb. 8,1888 


M.A.Hcovell j 8ept. — ,1885 [ April — ,1888 


Louisiana (sugar) New Orleans W.O. Stubbs . 

Lomsiana (State) i Baton Rouge 1.. ..do 

Louisiana (North) Calhoun I do 


Maine . 


' C.D.Woo<Ih. 


Sept. — , 1886 
Apr, •— ,18«i 
May —,1887 


Mar. —,1885 


Maryland ,, 


College Bark H,J.X»atU*r 


1888 


<>»M. 1,1887 


April— ,1888 
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TXIKAL EXPEEIMENT STATIONS. 

BtoiisiicSy 1903. 


Number on staff. j 

A 
% . 

Num- 
ber of 
persons 

Publications 
during fiscal 
year 1902-8. 

Number of U 
on staff 

who as- 
sist in 
farm- 
ers’ 
insti- 
tutes. 

Num- 

ixT. 

Pages. 

12 

s 

7 

*■ 

220 

3 





10 

10 





f) 

a 

1 

•> 

28‘> 

5 

2 


■- 

110 

20 

17 


] i 

o:»4 

10 

H 

8 

M 

402 

17 


t 

<> 

591 

14 

n 

1 


:«)() 

0 

0 



28(5 

14 

7 

i 

'J 

25.8 

1 

1 

i 

.. 

117 

8 

5 

(1 


175 

28 

" 

1 ) 

(• 

1(V4 

1 

10 

8 i 

10 

;{ 

1 148 

22 

18 

0 

! " 

115 

18 

12 

i 

15 

i 9 

1 

1 1 

i ! 

18 

! 

i 1 

4 

1 

i 


510 j 

1 

1 

1 

5 

9 

9 

! 

818 

: ^2 

5 ; 

5 

11 

380 

14 

*1 

1 

! * 

i 

0 

! 232 


I Num- 
btir of 
ad- 

dreanes 

on 

mail- 


11, (KK) 

iiOO 
2, 000 
r>, 400 

(I, (XK) 

8,500 


Principal linea of work. 


7, f>0t) 
I.IHH 

8,000 

7,3tt5 

4,4W) 
O.TjOO 
3. 900 
20, (HX) 

10, (XX) 

17,000 

25,172 

8,500 


15,000 


12,500 


j Botany, soils; analysers of fertilizers and f<K>(l materiala, 

I field and pot experlmentw; horticulture; plant breeding; 

1 diseases of plants; feeding experiments- diseases of ani- 
1 Dials; dairying. 

{ Belli improvement; field experiments; horticulture; flori- 
j culture; diseiises of plants; diseases of animals: dairying. 

! Field experimente. horticulture; diseases of plants;' ani- 
i mal Industry: dairying. 

j Chemistry, IxiUiny; field exjierimcnts; improvement of 
mnges; horticulture, including date-palm culture: feed- 
ing experiments; irrigation. 

Chemistry of hsKls; field exin*riments; horticulture; plant 
brt^eding: diseases of i>lants; h'tHiing experiments; dis- 
eases of animals. 

Physics; ehemistry and geographical distribution of soils; 
bacteriology; f<*ftilizers; fertilizer control; field crofis; 
hortieulture: Violany; meteorology; tecdinology of wine 
and olive oil, including zymology; beet-sugar chemistry; 
chemistry of fcwHls and feeding stuffs, animal husbandry, 
entomolc^y; dairying; drainage and irrigation, reela- 
niation of alkali laiuis; animal and plant pathologv , 

Chemistry; field experiments; horticulture: plant breed- 
ing; entonmlogy: irrigalicm. 

(’hemlstr) ; anaiy.sis and insiK^etion of fertilizers, focnis, 
and feeding stuffs; inspection eff Bnbt'ock test apparatus 
and iiursenes; di.seases of plants; horticulture: forestry; 
field experiments; entomology. 

Food and nutrition of man and animals; bacteriology of 
dairy prcaluets; field experiments; horticulture; laailtry 
experiments; dairying. 

Chc^mistry; bacteriology; field experiments; horticulture; 
di.seases of plants; feeding experiments; (ii,sea.HC‘s of ani- 
mals; entomology; dairying. 

Chemi.stry; field experiments; horticulture: feeding ex- 
periments; veterinary science: entomology. 

Field exjHjrimeiits; liortieulture; entomology: pig fcH*ding; 
dai raving. 

Chemistry; physics; Itotany; field experiments: liortieul- 
ture; (‘iitoniblogy ; feeding experiments. 

Chemistry; bacteriology; field exi>eriments: horticulture; 
forestry; plant breeding; disc^ases of plants; diseases of 
Ruiinals; feeding expenments; entomology; dairying. 

Chemistry; soils; pot and field experiments; liortieulture; 
k'cding experiments; diseases of plants and animals; 
irrigation; dairying. 

Chemistrj'; botany; field exi>eriments; hortieulture; dis- 
ea.Ht*8 of plants; feeding experiments; animal husbandry; 
entomology; dairying. 

Soils; horticulture;' plant breeding, field experiments; 
feeding and digestion experiments; diseases of animals; 
entomology; dairying; extermination of prairie, dogs 
and gophers. 

Chemistry; soils; analysis of fertilizers, foods, and feeding 
stuffs; inspection of orcliards and nurseries; field experi- 
ments; horticulture; plant breeding; animal husbandry; 
feeding experiments; diseases of plants; entomology; 
dairying. 

Chemistry: bacteriology; soils and soil physics: field ex- 
periments; hortieulture; sugar making; drainage; irri- 
gation. 

ICeology; botany: bacteriology; soils; insjKJCtion of ferti- 
lizers and Paris green; fiela experiments; horticulture; 
animal husbandry; diseases of animals; entomology. 

Chemistry; soils; fertilizers; field experimeiit*j; horti- 
culture; fctnling exiierimeuts; stock raising; dairying. 

Chemistry; botany; analysis and inspection of fertilizers, 
concentrated eommenual feeding stuffs, and creamery 
glassware; horticulture; diseases of plants; seed tests; 
food and nutrition of man and animals; poultry raising; 
diseases of animals: entomology ; dairying. 

Chemistry soils; field experiments; horticulture; plant 
breeding: diseases of plants; feeding experiments; ani- 
mal breeding; diseases of animals; entomology , dairying. 
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EBPOBT OP OFPIOE OP BXFEBDCBOT STATIONS, 


Ta»i.b 8 . — €hmmit 


station. 

Location. 

Director. 

Date of origi- 
nal organi- 
sation. 

Date of or- 
ganization 
under Hatch 
Act. 


Amherst 

H.H Goodell 

a 1882 

Mar, 2,1888 

Feb. 26,1888 

1888 


Agrleultiiml College. 

St, Anthony Park, St. 
Paul. 

C, D. Smith 

Minnesota 

W. M. Liggett 

Mar. 7, 1885 




Agricultural Collt'ge.. 

Columbia 

W. L. Hutchinson 


Jan. 27,1888 

Jan. —,1888 


H. J. Waters 



Mountain Grove 

P. Evans 

Feb. 1, KHK) 

Monttiua 

Bozeman 

S. Fortier 

July 1,1898 

June 18,1887 

Nebraska 

Lincoln 

E. A. Burnett 

Dec. 18.1884 

Nevada 

Reno 

J. E. Stubbs 

New Hampshire 

Durlutm 

W.D, Gibbs 

1886 

Aug. 4, 1887 

New Jersey (State) 

New Brunswick 

E. B. VtX)rheos 

Mar. 10,1880 

New Jersey (college) . . . 


do 

April 26, 1888 

Deo. 14.1889 

New Mexico 

Mesilla Park 

L. Foster 


New York (State) 

Geneva 

W.H. Jordan 

Mar. — ,1882 

1870 

New York (Cornell) 

North Carolina 

Ithaca 

L. H. Bailey 

April — , 1888 

Mar. 7,1887 

Mar. —,1890 

April 2,1888 

Dec, 25,1890 

July —,1888 

June 80,1887 

July 80,1888 

Jan. —,1888 

Raleigh 

B. W. Kilgore 

Mar. 12,1877 

North Dakota 

Agricultural College.. 

Wooster 

,T,H. Worst 

Ohio* 

C. E. Thome 

April 25, 1882 

Oklahoma 

Stillwater 

John Fields 

§ 

1 

Corvallis 

J. Withycomhe . . 


Pennsylvania 

State College 

H. P. Armsby . 


Khode Island 

Kingston 

H.J. Wheeler .. . 


South Carolina 

Clemson College 

P.H.Mell 






a In the State oiganized a station here and maintained it until June 18, 18d5, when it heoain^ 
a part of the Hatch Station at the same place. 
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»tcUkticH, J90S — Continued. 


Number on staff. 

Number of teachers | 
on staff. 

Num- 
ber of 
persoM 

Publications 
during fiscal 
year 1902-3. 

Num- 
ber of 
ad- 
dresses 
on 

mail- 
ing list. 

on staff 
who as- 
sist in 
farm- 
ere’ 
insti- 
tutes. 

Num- 

ber. 

Pages. 

24 

8 

5 

8 

682 

16,000 

16 

7 

6 

32 

532 

30,000 

16 

7 


5 

280 

13,600 

12 

5 

7 

6 

172 

18, m 

20 

13 

12 

7 

1H4 

3,000 

4 



0 

112 

4,500 

9 

8 

S 

11 

338 

5,400 

1« 

32 

8 

6 

2tX) 

19,000 

10 

6 

f) 

1 

124 

2,500 

12 

H 

H 

16 

290 

12,000 

13 

7 

2 

5 

4 

6 

} ** 

7H4 

11,000 

11 

8 

9 

4 

122 

2, 500 

23 


12 

19 

967 

41,719 

21 

12 

12 

i 

108 

20,000 

13 

« 

r» 

4 

i.v; 

26, (XK) 

12 

8 

4 

5 

2<K) 

10,000 

18 


4 

9 

224 

43, (XX) 

11 

8 

6 

5 

158 

19, 140 

13 

10 

5 

4 

68 

4,500 

15 

6 

3 

5 

516 

35,000 

11 

8 

8 

8 

171 

8,310 

15 

n 

11 

10 

198 

10,7(X) 


Principal linos of work. 


Chemistry; meteorology; analysis and inspection of fcrti- 
llzcrs and concentrated commercial feeding stuffs; 
inspection of creamery glassware and nurseries; field 
experiments: horticulture; electro-germination; diseases 
of plants; digestion and feeding exjierimeiits; diseases 
of animals; entomology; dairying. 

Chemistry; bacteriolr^; soils; field experiments; horti- 
culture; diseases of plants; feeding experiments; di.seases 
of animals; enh>mology; stable hy^erie. 

Chemistry; soibs; field experiments; norticulture; forestry: 
diseases of plants; food and nutrition of man; plant and 
animal breeding; feeding experiments; diwases of ani- 
mals; entomology; dairying. 

Soils; fertilizers; tfeld experiments; horticulture; animal 
husliandry; disease's of animals; entomology; dairying. 

Chemistry; field expe'riments; horticulture; disease's of 
plants; feeding ex iK'iirnente; animal and plant breeding; 

1 aisease's of animals; entomology’; dairying; irrigation. 

I Horticulture; enteimole^y; inspection of orchards and 
nursi'ries. 

Chemistry; meteorology; lK)tany; field exiK'riments; horti- 
i culture; feeding experiments: poultry experimeuts; 
entomology; dairying; irrigation. 

Che'inistry; bota,ny; meteorology, soils; field experiments; 
horticulture; diseases of plants; forestry; feeding and 
breeding experiments; diseases of animals; entomology; 
irrigation. 

Chemistry; b^itany; soils; field experiments; liorticulture; 
forestry; animal diseases; entomology; irrigation. 

Chemistry; field exyK'riments; horticulture; feeding ex- 
periments; entomology. 

II Chemi^^t^y; Inokm'; botany; analysi.s of fertilizers, foods, 
and conimercUil feeding stuffs; i)Otand field experiments; 
hortlcuUnre: diseases of plants; food and nutrition of 
man; diseases of animals; entomology; dairy hui!it>andry; 
w>il bacteriology; irrigation. 

j Chemistry; botany; field experiments: horticulture: soils; 
feeding experiments; entomology; irrigation. 

Chemistry; laicteritilogv; meteorology; fertilizers; analysis 
and control of fertilizers; inspc-cdioii of feeding stuffs, 
Paris green, and creamery glassware; field exja'riments; 
horticulture; di8t*a8ca of plants; feeding ejfperiinents; 
poultry experiments; entomology; dairying; irrigation. 
Chemistry; soils; fertilizers; field expi'rimeuts; horticulture; 
dim'aacH of plants; feeding experiments; disca«e.s of ani- 
mals; imultry exi)eriraents; entomology; dairying. 
Chemistry; soils; field exwriments- horticulture; plant 
diseases; animal huMbanary; diseases of animals; ixiultry 
experiments; dair>ing; tests of farm machinery. 
Chemistry; botany; field experiments; plant breeding; 
horticulture; di.sease8 of plants; fcKvd analysis; feeding 
experiments; diseases of animals; dairying; tests of form 
machinery. 

Soils; field experiments; horticulture; plant breeding; dis- 
eases of plants; breeding and feeding experiments; dis- 
eases of animals; entomology, 

Chemistry* field experiments; horticulture; forestry; 
botany; diseases of plants; animal husbandry; diseases of 
animals; entomology. 

Ohomistry; bacterioungy; soils; field eroi.>s; horticulture; 
diseases of plants, feeding experimeutH*. entomology; 
dair^ng. 

Chemistry; meteorology; analysis of fertilizers, foods, and 
feeding stuffs; horticulture; field experiments; feeding 
experiments; dairying. 

Chemistry; meteorology; soils; analysis and inspection of 
fertilisers and feeding stuffs; field and pot experiments; 
hortiooltuie; noultry experiments. 

Chemistry; analysis and control of fertillzeis; field experi- 
ments; horticulture; plant breeding; diseases of plants; 
feeding experimeuts; yeteiiuary soieuce; entomology; 
dairying. 
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Table 8 . — Gmmd 


Rtalicm. 

Ijoeation. 

Director. 

Date of origi- 
nal organi- 
sation. 

Date of or- 
ganization 
under Hatch 
Act. 

South Dakota 

Bro(^>king8 

J. W. Wilson 


Mar. j:{,1887 

Tennessee 

Knoxville 

A. M. Soule 

June 8,1882 

Aug. 4,1887 

Texas 

College Station 

J. A. (’raig 



Utah 

Logan 

J. A. WTdtHoe 


1800 

VeniKnit 

Burlington 

J.L.UIUk 

Nov. 21,1K8(> 

Feh. 28,1888 

Virginia 

Bla(*ksbnrg 

J.M.MeBryde 

1888 ^ 

1891 

Washington 

1‘ullinan 

K. A. Bryan 

1 

1891 

West Virginia 

Morgiintown 

J. H. Stewart 


June 11,1888 

Wisconsin 

Madison 

W. A. Henry 


1887 

Wyoming 

Laramie | 

B. C. Buffuiu 

1H.H7 

Mar. 1.1891 

Tot-ai 

1 

{ 

i 



1 
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gtatistin, /W—Continued. 


1 

P 

Aa 

/} 

Num- 
ber of 
persons 
on staff 
who as- 
sist In 
farm- 
ers’ 
insti- 
tutes. 

Publications 
during fiscal 
year 1902-41, 

Num- 

Ijerof 

§ 

IH 

S 

1 

is 

|o 

i 

Num- 

ber. 

Pages. 

ad- 

dressees 

on 

mail- 
ing list. 

19 

H 


5 

257 

9,000 

12 

H 

K 

5 

104 

10,937 

13 

r> 

5 

3 

fWi 

12,000 

15 

9 

9 


272 

6,000 

12 

5 

8 

5 

215 

12,400 

13 

(\ 

1 

4 

14 

20H 

12.000 

f j 

12 

7 

8 

i 

S 

21 12 

1 

I 

1 5,lKKl 1 

13 

7 

1 

1 i 

7 

1 

j 9,400 

20 

17 

6 

M 

510 

1 13. (KK) 

1 

U) 

7 



:m 

8,(X)0 j 

757 

375 

m 

371 

14,751 

620,731 

1 


Principal lines of work. 


Boils; field experiments; plant breeding; diseases of ]>l»inta 
and animals; animal husbandry. 

Chemistry; soils; fertilizers: held experiments; hortieultiire; 
seeds; weeds; diseases of plants; feeding exiieriments; 
entomology; dairjdng. 

Chemistry; meteorology; soils: field experiments; horti- 
culture; feeding exiK'riments; diseases of animals; irri- 
gation. 

Chemistry of soils and feeding stuffs; alkali soil investiga- 
tions; meteorology; field experiments; horticulture; ai.v 
eases of plants; breeding and feeding experiments; 
dairying; ismltry experiments; irrigation ; aria farming. 

Chemistry; botany; analysis and contndof fertilizers and 
feeding stuffs- inspection of creamery glaa^ware; field 
experimeut.M; horticulture; diseases of plants; feeding ex- 
jienments; dairying. 

Field crops; horticulture; bacteriology: analysis of fcKKls; 
feeding experiments; veterinary science, entomology; 
cider and vinegar making; ferments. 

Chemistrv-; Ixdany; bacteriology; soils, field experiments; 
horticulture; plant brta'ding; diseases of plants; feeding 
and breeding experiments, oyster culture; dist^ases of 
animals; entomology; dairying; irrigation. 

Chemistry; analysis and control of fertilizers; soils; field 
expenments; hortuMilture: distiaises of plants, inspec- 
tion of orchanis and nurseries, feeding cx{H*rimeiit8; 
poultry experiments; (‘iitomolo^^y, dairying. 

(’hemistry; bacteriology; soils; Held expenments; horti- 
culture; feeding exi>eriment.'«; dairying; drainage and 
irrigation. 

(JhemiKtry. geology; iKUany; meteorologv ; waters; «oils- 
range improvement; fertilizers; tield exjfK*nmenl8; food 
analysis; bretMling and feeding experiments, inniitry 
experiments; eiitomidogy; irrigation. 
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Tablb 9 . — Revenue anA addi 


Station. 

Hatch 

fund. 

State. 

Individ- 
uals and 
communi- 
ties. 

. 

Fees. 

Farm 

products. 

Alfi.hn.Tnji. (fJnllege) 

$15,000.00 



$8,187.06 

$566.85 

388.75 


$2,498.76 

1,500.00 

741.89 







16,000.00 

15.000. 00 

16.000. 00 
15,000.00 

7.500.00 

7.600.00 
15,000.00 

15.000. 00 

16.000. 00 

15.000. 00 

16.000. 00 
16,000.00 
16,000.00 

15.000. 00 

16.000. 00 

15.000. 00 

16.000. 00 
16,000.00 
16,000.00 
16,000.00 
15,000.00 
15,000.00 
15,000.00 



1,694,21 

914.79 

1,243.34 

133.67 

61.97 

/^TlrnnHfijQ 



Oalifornia . , . 




(lolorado 





Connecticut (State) 

16,600.00 

1,800.00 

$10,340.00 

3,019.64 










1,650.08 
1,739. M 
1,408,61 
946.02 
a 2, 31 6. 92 

4.752.91 
5,61L61 

« 9, 216. 50 
1,869.30 

2.818.92 
4,257.58 
2,298.12 
2,681.10 

rf 13, 137. 14 
808,07 
/2, 838.46 


784.07 

1,069.82 

54,000.00 



THii.hV> 



Illinois 


680.00 

Indiana 


Iowa 

10 , 000.00 
r3,0(X).00 
«5, 712.99 
20 , 000.00 

266.66 

61.00 

Kansas 

Kentucky 


« 35, 177. 36 
10 , 000.00 
8,610.86 

Iiouisiana 


Maine* 


Maryland 

5,000.00 
11 , 200.00 
06 , 000. 00 
d 48, 882. 06 





4,215.25 

2 , 120.00 

Michigan 


Minnesota 


Misaiasippi 



Missouri (State) 



2,488.41 1 

Missouri (Fruit) * 

g 32, 000. 00 
5,120.97 


Montana 

15.000. 00 

16.000. 00 
16,000.00 
16,000.00 



4,f)68.60 
4, 865. 78 
345. SJl 

Nebraska 



Nevada 




New Hampshire ! 



1,209.97 

New Jersey (State) 

24,600.00 1 



New Jersey (College^ 

15.000. 00 

16.000. 00 
1,500.00 

18,600.00 

16,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15.000. 00 

16.000. 00 j 

15.000. 00 ! 
15,000.00 1 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,(X)0.00 
15,000.00 




New Mexico 

750. Ot) 
90,268. 16 
<19,833.84 
15,000.00 



1,865. 91 

New York (State) 



New York. (Cornell) 




North Carolina 




North Pakota 



3,041.44 
«5, 862. 7H 
«3, 538. 82 
1,445.64 
2,547.08 
1,227.92 

1, 687. 63 

Ohio 

47,488.93 


393.05 i 

Oklahoma 


Oregon 




Pennsylvania 

1 


11 , 220.00 

Khode Island 



South Carolina 




South Iiakota 

1 , 200.00 


1 

Tennessee 


i 

5,582,67 

Texas 

5,000.00 



Utah 



8,684.64 

Vermont.... 

1,090.99 


1 2, 603. 22 

Virginia .J 


846.32 

Washington 

2,839.83 



West Virginia 


13,068.00 

1,800.00 

220.39 

moo 

Wisconsin 

15,000.00 


Wyoming 

120.00 

885. io 

Total 


720,000.00 

431,262.41 

10,660.00 

1 99,8(54.23 

106,128.02 



a Including balance from previous year, 
b Balance irom previous year, 
c For substations, 
d Including substations, 

« For substation, including farm land. 

/ Oi this amount 92,520,31 is from catUe sales. 
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iions to eguipmmt in 190S, 


Additions to equipment in 1903. 


Miscel- 

laneous. 

Total. 

Buildings. 

Library. 

Appa- 

ratus. 

Farm 

imple- 

ments. 

Live 

stock. 

Miscel- 

laneous. 

Total. 

$877,69 

$24,081.60 

$735.00 

$600.00 

$810.00 

$115.00 

$366.00 

$75.00 

$2,601.00 


2,877. 61 









ij 500. 00 








53.06 

17,' 489. 16 

196.94 

7.88 

244.69 

679.95 

^.45 

%.66 

1,806.92 


15, 914.79 

300. 79 

168.26 

27.60 

22.60 

785.)00 


1, 804. 05 


lf>' ^3.14 

68. 57 

28.28 

377,84 

252. 99 

2.00 


719.68 

« 994. 05 

16, 127. 72 

37.50 

24.00 

625.75 


moo 

328. 50 

1,166.75 

20. 29 

36,441.90 


1,084.24 

806.97 

79.80 



1,469. ,51 

33.65 

9 ; 333. 55 

374.90 

682.06 

2.00 

80.50 

169. 40 

1 ; 208. 86 


15,000.00 

749. 83 

458.07 

831.10 

46.89 

21.75 


2, 100.64 


16,650.08 

500.00 

46.63 

429.79 

2.5,5.06 

105.00 

362. ,50 

1, 698.98 

4,289,75 

21,814.06 

700,00 

53.00 

16.00 

275. 00 



1,044.00 

17 ; 478. 43 

205. 69 

139.92 

47.50 

331.30 

123.00 

80. 75 

'928.16 

65131.61 

70,906.63 

128.67 

103.38 

109.86 

347.05 

2.50 

90.02 

781.48 

1,484.63 

18,800.55 

1,422.56 

117.97 

428.86 

688.69 

69.00 


2,617.07 

824.24 

30,828.16 

750.00 

14.60 

729.81 

816.80 

2,402. 14 


4,713.36 

61,743,18 

26, 254. 79 

506. 17 

79.75 

712.39 

48. ,53 

82. 60 

243.40 

1, 672. 84 

a 619. 81 

65,726,66 

10,961.26 

376. 16 

100.38 

700.34 

2,667.43 

2.90 

14,798.47 

all, 218. 62 

68,087.92 

1,096,81 

287.71 

26.71 

602. 67 

291.35 

2, 425. 93 

4, 731.08 

628.06 

21,857.83 


276. 93 

110.71 

227,20 

222.11 


836.95 

620.40 

24,277.98 

3f)3.94 

285.88 

158.41 

304.04 

360.00 

113. 60 

1,585.37 

3,291.04 

86,004.41 


84.09 

283. 81 

196. 13 



563.53 

a 2', 824. 69 

27,’ 625. 79 

2,173.86 

860.39 

993. 21 

224.26 


^.io 

3, 850. 31 


72,019.20 

2,081.40 

1, OCX). 00 

10.60 

553.54 

3,797.42 


7,442.96 

« 1,409. 30 

17 ; 217. 37 

d3,800.00 

e61.79 

252.09 

351.05 

'295.00 

<?5,455. 43 

10 ; 215. 86 

0 3,229.61 

28.556.51 

78,1.50.00 

222. 61 

621.35 

Kt5.40 

937.00 


80,066.36 


32, (KX). 00 

1,200.00 






' 1,200.00 


24,689.57 

6,300.00 1 

100.00 

300.00 1 

160.00 



! 6, 800. 00 


19,8(i5.78 

4.77 

560.06 1 

425. 78 ! 


990.61 

6226.66 

16,571.89 

404,81 

66.63 

176.04 ! 

237. 42 

266.21 


1,150.14 


16, 209, 97 

61, 00 

300.00 

226.00 i 

8.00 


274.00 

869.00 


24, 500. 00 


103. 69 

288,99 




281.88 

674.56 


15, 000. 00 


550. 33 

191.95 ! 

130. 00 


449. 91 

1,322.19 


17,615. 91 

600.00 

6.90 

100.00 

700.00 

512. (X) 

300. 00 

2,218.90 

6 7,3(vi.56 

99,06)2.7] 

10,500,00 

692. 69 

27. 55 ! 

1,947.00 

255. 00 


13, 422. 14 

1 

33,888.34 

141.88 

78.71 

3a5.89 ! 

8,5. 57 

300. tX) 

400.00 

1,391.56 

fc2,8H3. 70 

22,883.70 

768.44 

51.27 

112. 94 

178.35 

151.4,8 


1,262. 48 

477.22 

18, 521. (K) 

142.60 

3,72 

422. 9^4 

20.00 

440.00 

50. 12 

1,079.38 

1,959.96 

70,699.72 

2,403.54 

265. 17 

25.80 

401.48 

3, 222. 34 

232. 98 

6, 550. 81 


18, 538. 82 

7,50. 00 

69. 19 

325.09 

3tX) 00 


305. 34 

1, 749. 62 


16, 445. 64 


75. 16 

37. ,50 

229. 05 

62.40 


404. 11 

181.64 

28, 948. ?2 


62.68 

2, 596. 58 

(i8.85 


35. 93 

2, 764. 04 

01,261.60 

17, 479. 42 

2<>4,51 

274. 78 

342.23 

:106.43 



1,187.95 

1 16,687.(i3 

586, 59 

194.66 

454.00 

121.65 

227. 65 


1,584.56 

964. 16 

! 17. 15)4. 16 

5,90 

15.76 

216. 10 

302. 92 

74.10 

198. 12 

812.90 

10‘2. 49 

20,686,16 

400.00 

270.00 

63.04 

278. 33 

150.00 

112 50 

1,273.87 

8,737.01 

28,737,01 

2,52.40 

200. 72 

386.03 

84.30 

75.00 

115. 45 

1,113.90 


18,634.64 

748.71 

93.17 

5.55 

< 568.83 

1,040.01 

16,117. 14 

18,573.41 


18,694.21 

930.67 

101.50 

409.51 

730.57 

665.00 


2, 837.25 

78.85 

18,629.18 

267,89 


183.84 




451. 73 

61,289.35 

15, 420. 17 

249.00 


261.89 

26.80 


69.83 

597.62 

2,087.60 

i 81,087.50 

1,919.81 

891.81 

1,232.01 

197.27 

448.36 

4,869.23 

9,0.57.98 


81,800.00 


846.00 

310,00 

302. 00 

1,024.00 


2, 482. 00 


' 15,725.49 

1,391.49 

402. 15 

76.60 

218.80 

192.03 


2,619.34 

60,323.07 

1,427,237.73 

185,581.16 ! 

1 

11,501.35 

18,652.41 

15,123.98 

22,427.82 

33,183,89 

236,370.61 


oFor biennial period 1903 and 1904. 

^Insurance. 

i Estimated amount of State and other appropriations not included in Hatch fund spent for exi^eri- 
mental purposes. 

i Estimate amount of State appropriation spent for exiHjrimental purposes. 

^Ixxcludittg farm products. 
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Table 10. — Expmditn/res from United States 


Itemized. 


Station. 

Amount. 

Salaries. 

Labor. 

Ihiblica- 

tions. 

Postage 

and 

station- 

ery. 

Freight 

and 

ex- 

press. 

Heat, 

light, 

and 

water. 

Chem- 

ical 

sup- 

plies. 

Alabama 

$15,000.00 

$8, 828. 91 

$1,367.62 

$799. 69 

$147. 58 

$266. 12 

$;K)8. 29 

$408.78 

Arizona 

15,00().()C 

8,259.frj 

1,874. 15 

1,147.13 

136.60 

188.06 

135,95 

163.99 

Arkansas 

15,00().0( 

7,374.86 

2, 168. 45 

704.05 

303.41 

897.04 

86.51 

292.03 

(California 

15,000.00 

6,007.12 

5, 158.21 

227.25 

438. 49 

124.68 

268. 61 

218.79 

Colorado 

Clonnecticut (State) 

16,000.00 

7,500.00 

7,500.00 

10,992.81 

7,500.00 

4,016.54 

62.57 

1,958. 76 

157. 37 

9.16 

6.00 


Connecticut (Storrs) 

999.48 

m, 78 

165. .56 

78. 9i 

58. 91 

86.76 

Delaware 

15,000.00 

9, 270. 60 
7, 655. 36 
7,430.00 

1,067.01 

2,471.59 

2,605.03 

3,085.27 

818.94 

128.90 

91. 89 

2(k;. 01 

98. .54 

Florida 

15 000.00 

608. 61 
887.91 

194. 14 
200.63 

212. 77 
237.41 

447.69 

224.70 

104.69 
2. 15 

Georgia 

15, 000.00 

Idaho 

15,000.00 

7,878. 15 

836. .56 

21.80 

91.98 

871.76 

139.81 

Illinois 

15,000. 00 

7,076. 42 

2,644.51 

1,626.54 

890.27 

35().]9 

547.86 

30.13 

Indiana 

15, 000. 00 

7,2.53.48 

3,410.81 

7.57.13 

103. 45 

90.92 

220. .52 

3.69 

Iowa 

15, 000. 00 

7,87.5.94 

2,412.70 

1,504.07 

536. 17 

289. 71 

230 72 

246.90 

Kansas 

15,000.00 

8, 190, 58 

3,388.54 

430.50 

113.80 

283. 01 

9. 10 

28.82 

Kentucky 

15,(K)0.00 

11,720.00 

483. 42 

1,083.36 

127. 95 

55.33 

843.00 

194. 66 

Ijouisiana 

15, 000.00 

7,120. 51 

3, 196. 33 

1,423. ,50 

m. 01 

20,5.39 

226.90 

86.54 

Maine 

15,000.00 

7, 939. 46 

1,808.42 

22. 75 

278. 74 

149. 12 

954.60 

177.96 

Maryland 

15,000.00 

7,799.00 

2,988.59 

264. 84 

183.28 

203. 74 

332. 21 

168.70 

Massachusetts 

15,000.00 
15,0(K).00 
15,000.00 
15, 000.00 

6,829.37 

8,216.52 
2,971.97 
2. 129.00 
1,457.05 

860.08 

3tH). 32 

130. 65 

355. 77 


Michigan 

Minnesota 

6,3(11.06 
10, 507. 88 
7,480.53 
6, 174.58 
8,818.50 

186.29 

607.70 

307. 64 
95. 21 

312. 82 

48. 53 

107.35 

Mississippi 

Missouri 

1,519.07 

UK). 64 

2.58. 14 

102.73 

.85 

15,000.00 

15,000.00 

2,920.45 

2,218.86 

1,045.75 
l,.m 87 

369. 33 

490. 58 

248. 84! 

66. 17 

Montana 

250. 21 ! 

356. 25 

284. 67 

217. 60 

Nebraska 

15.000. 00 

16. 000. 00 

8,774.69 

8,221.35 

1,200.00 

2,023.15 

1,229. 87 

506.60 

83. 16' 


206. 05 

Nevada 

2,117 18 

141.43, 

117. 8o! 

347, 02 

112.79 

New Hampshire 

15,000.00 

9,306.88 

1,379.52 

1,570.67 

10.5. 81, 

218. 19' 

387.29 

97.81 

New Jersey 

15, (KKl.OO 

9,7;i0.00 

901.18 

1,241.64 

379.53, 

97. 48, 

38.5. ,57 

! 80.96 

New Mexico 

New York (State) ' 

15,000.00 
1,500.00 
i:j, 500. 00 

7,579.94 
120 00 

1,749.22 

277.26 

1 549. 90 

375.38 

284.35 

83;i.33 

238. 35 
325.00 

417. .56 

41.95 

50.95 

New York (C^ornell) 

8,236.97 

1,810.^ 

625. 931 

279, 41 


15.26 

North Carolina 

15,000.00 

8,953.32] 
7,741.85 
9,667.92 
6,655.00' 
10, .599. 25 
10,306.20, 

1,659.51 

1,117.98 

263. 75 

17.5. 28< 

22.75 

51.76 

North Dakota 

Ohio 

15,000.00 

15,000.00 

8,a56.31 

2,867.38 

2.r)00.00 

769. 88 
) 

376. 25] 
41.41 

150. 47 

777. 46 
299.23 

279.46 

69.68 

Oklahoma 

15,000.00 

1, 2(H). 10, 

413.44, 

245. 14 

i77.(Mi 

Oregon 

15,0(X).00 

2,006.06 

93. 32 

117.37 

172.99 


610. 78 
633.06 

Pennsylvania 

15,000.00 

174.13 

338. 36 

1,422.6.5 

Rhode Island 

15, 000. 00 

7, 794. 97 

2,834.53 

1 

218.96 

142. 3.5 

785. 31 

63.72 

South Carolina 

15,00ti.00 

8,679.76 

2,244.55 

935. is 

159. 58, 

227. 85< 

101.42 

378.90 

South Dakota 

15,000.00 

9, 43.5. OOi 

1,538.62 

], 187.461 

184. 12' 

191. 29 

11.73 

293.20 

Tennessee ' 

15,000.00 

8,0Ji5.81 

3,463.32 

7t9. 45 

320. 37, 

47 50 

292. 52 

196. 16 

Texas - 

15,000.00 

9, 467. 08] 
6,645.411 

1. 405. 62 

607. f»8 
3(>3. 66 

290.99 
202. .50 
4(>5. 19 

371. 19i 
5. 75| 
66. 96 

54. 56 
242.26 
442. 74 

289.34 
205 80 

Utah 

15, 000. 00 

4,141 94 
2,775.78 

Vermont i 

15,000.00 

6,682,28' 

799. 13 

287.27 

Virginia 

15,000.00 

8, 847. 371 

2,478.65 

],394.77 

102. 75 

126. 20' 

205.78 

295.37 

Washington 

West Virginia 

15. 000. 00 

16.000. 00 
15,000.00 

9,8.59, 71 
11,341.36 
8,357.97 

1,933.20 

773.52 
123, 74 
279.92 

m. 34 
369. 71 
116.25 

178.071 
39.51 
429. 12] 

996.71 

33.5.66 

228.77 

49.36 

232.14 

136.93 

Wisconsin 

1,871.88 

Wyoming 

15,000.00 

6, 085. 60 

3, 120. (KI 

1,494.52 

607. 44 

224.40' 

708.94 

223.42! 

Total 

720, 000. 00 

403,389. 33jl04,560.52 

40,579. 87|r2, 715.78 

9, 180. 54 1.5, 286. VijH, 012. 29 
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appropriation for year eruled June SO^ 190S,a 


Itemized. 


Heeds, 

plantB, 

and 

sundry 

Sllp- 

plies. 

Ferti- 

lizers. 

Feeding 

stuffs. 

Libra- 

ry. 

Tools, 

imple- 

ments, 

and 

machin- 

ery. 

j Furni- 
ture 
and 
fix- 
1 lures. 

Scien- 

tific 

appara- 

tus. 

1 

Live i 
stock. 

#687.81 
228. 75] 
974, 53 
680.90 
86.06 

$342.07 

429.04 

$317.57 

454.58 

803.30 

16J.62 

$500.45 
7.33 
168. 2(; 
28. 28 
16,00i 

i 

' $72. 89' 

679. 95 
22. 50 
252. 99 
15. 00 

' $118.37 

1 96 66 

51.00 

58.09 

1 

$198.38 

80.60 

1 27.50 

377.84 
392.56 

$17.25 
.Wi. 45 
785.00 
2.00 




294. 94 


29.,^ 

35. 20 

1 2. 00 

154.21 

582.06 

80.50 

368. 28 


52. 21 

4r>8. 07 

, 45. 89 

86.12 

831. 10 

21.75 

290. 67 

646. 89 

885. 59 

46. 63 

194.90 


1 294.20 

105. 00 

781, 40 

406, 47! 

993. 74 

52. 90 

273. 69 


1 16.40 


181.61 

9, 58i 

198. 15! 

115.27 

379. 32 

' 80.75 

, 47.50, 

5.00 

587.16 
565. 81 
908. 67 

8. 10 

94. 2S| 
1,014.29; 

103.38 

117.97 

14.60 

347.06 
688.69 
75, 00 

! 90.02 109.86 

1 428.85 

3U flOl . 88 . (in 

2.50 

11.00 

463. 16 


262. 94 

79. 75 

. 49.53 

, 243.40 

1 640.68 

82.60 

274.90 


1 

360. <)6 

40.85 

2.90 

, 100.38 


811.86 

152.491 

708. 78j 

287.71 

678.93 


1 26.71| 

291.35 

502. H 

142.80: 

1,372.061 

276.93 

227.20 

, 331.39 

110. 71 

222. 11 

765, 43 

175. 26 

300.50' 

28,5. 38 

304.04 

113.60 

’ 158.41! 

m. 001 

810,76 

716. 8.5 

f>87. n! 

fSJ.lH 

196. 13 

35. 03 

, 87.90 



379. 26 
236. 38 

1 3. 28 

499. 93i 
1,129.55 

359.37 

84.89 
60. 25 

8:1.06 

j 871.24 

1,571.55! 
186. 00} 
422. 501 

629. 30 

, 205.58 

1,117.01 

1 119.31 

236.21 

253.73 


797.47 

499.15 

, 20. 10 
40. 80 

1,297.93 

1 186.15 

1 235. 18 

135.40 
287. 71 

329.05 

:WK).00 

314 63 
107. 

74.00| 

500. 49 

674.69' 

4.77 

425. 78 

tiA. 75 

56tJ. 061 58. OOi 

592. 12 



1 15 60 

21.47 

266.21 

62.25 


:180. 42 

49. IK) 


1 316.87 

25.14 

70.50 

:182.44| 1 

139.35 

177,02 

1 

550.38 

180.00 

100. 

191.95 

i 

513.05 
47, 50 

108.00 

141.50 

706. 87 
14.00 

6.90 

685. 22 

114.17 

, 79. 64 

512. tH)i 
ia5. IX) 

481.47 

17.5.60 

18.22 

i 78.71 

85.57 

425. 36 

;185. 89 

:x)0. 00, 

160.01 

, 192.09 

•VK). 90 

1 51 . 27 

262. 62 


i 112.94 

151.48! 

825. 60 

1 

48(). 60 

' 3. 72 

100.96 

50. ii 

375. 72 

440 (K) 

948. 78 

1 381.92 

245 31 

305. 69 

22.20 


' 50. 00 

244. 78 

! 83. (X) 

628. 80t 5. 90 

324.2:1 

304.59 

323. 53 

, 517.681 

m. 07 

1 11. (K) 

362. 87 

' 75. 16 

229. a5 


1 37. 50 

. 62. 40' 

15. 64 

i 71.41 

1,270. 96 

! 291.11 

1 6.96 


131.75 

' 60 98 

s:V1.12 

229.17 

j 570. 92 

* 274. 7H 

:i06. 43 

628.40 

342. 2:1 

1 


1 

Travel- ^Contin- 
ing 1 gent 
ex- ex- 

penses. ' peiises. 

Build- 

ing 

and 

repairs. 

Bal- 

ance. 

1 

1 

$15.00 

$403.22 
195.94 
300. 79 
68.57 


$344. 18 . 
485. 44 
949. 55 , 
l,191.63j 


ItXi.OO 

59.00; 

$0.33 



366. 76 

15. 00 

374.90 


542.85 

107.11 

749, 83 


267. 50 

42. 10 

532. 17 


100. 83 

36, 74 

750 00 


170, 50 

149. 00 

738.01 


225.65 

131.41 

128. 67 


77. 

6. 62 

349. 71 


68.02' 

19.50 

750. 00 


200. 67 

25. 75 

607.171 

34.90 

114.65 

63. Hi 

279. 87 

15.00 

188. 75l 

228. 08 

15.00 

m. H 


Jtt5. 50 

121.00 

630.77 


390. 05 

8.48 

495. 16 

243. 38 

15.00 

748.97 

365. \fl 

15.00 

148. ()5 


<k5.no 


36. 5,5 

1.5. txi 

! 610.54 

52:1. 29 

133. 5(1 

' 401. 84 

558. 72 

15. 00 

' 134. 84 

273. r>8 

171.1H) 

419.91 

768.11 

■ 3 . 5 . 00 



67. 80 

1 

205. 31 

53. (HI 

1 145.11 


187.68 

86.02 

: 700. 04 

132. 50 

66.75 86.13' 

102,25 

15. (HI 

' 52.93 

321.77 

15. 00 750. 00 

252. 38 

21.0(1 

1 12. 80 

180. 16 

43.811 

1 49. 59 

203. 80 

16.00 

t 264. 51 

1 


29H. 17 

136. 38' 

8*1. 47i 

194. 6(> 

498. 2:1 

10. 13* 

143. 59' 

15. 76 

m. 16 

145.04^ 

123. 49i 

275.27 

516. Ai) 

3.7.-. 

43:1. 11 

200. 72 

197.55 

106. 45* 

625. :J8, 

93. 17 

141.10 

75,61 1 

178.24! 

99. (X) 

836. 28 

185. (X) . . 

L 


411.74! 


18.40. 

! 

151.49, 

127.62 

61.69 

520. 66, 

1,720, 31 

1 50 

75. 70 

498.60 

596. S6| 

5. 15 

209. :i7| 

2. 15 

23, 928. 54 }5, 6()9. 21, 

064. 3 Iw 

t 

,519.07 


121.65 

1 58.60, 7.5.10 

, *227.65; 

:M)2. 9*2 

' 192.68 362.15 

1 71.10! 

•27H.3;t' 112.50. 63.01 


84.30 

115.45 :486.0:4 

, 75, 00) 

395. 76 

42.73 ! 

1,0*26.86 

104.6:4 

1*27. :45. 409.51* 



i mtti 


*26. 80* 



1*29.00* 

12.40 1, ‘231. 51 

45. 00 

M. 82* 

1 332.95 

102.00 

218. 80 

338. 27i 76.(50 

192.03 

737,08 

.5, 49:4. 1X512, 152. 35 

8,822. 74|: 


574. M 

15. (H) 

586. ,59 

238. 32 

15.(X) 

5.90 

2:48. 45 

59. 05 

2.56. 55 

194.40 

22*2. 12 

252. 40 

*2(>5. 90 


4:48. 88 

478. 83^ 

116. 44 

7,50.00, 

40. ,5()‘ 

:45, 00 

267. 89 

100. 15 


*249.00, 

‘283.51 

15.00. 

( 

502. 60 

106. 48 

17J.‘20 

‘233.37^ 

K4.a5 

750. 00 

5,835.91 ! 

2,333.371; 

5,768.64 0.33 


«TIk‘ i'X]HMJt]ltnri*8 un<ler the different heads are affected by tlie tohil revenue of the station, as 
shown in Table 9. 
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Tablb 11. — IH»lmrisemmts from the United Slates Treasury to the i^ates and ThrUoriet 


State or Territory. 

1888. 

1889. 

1690. 

1891. 

1892. 

1893. 

1894, 

Alabama 

Arizona 

$11,250.00 

$18,760.00 

$14,999.84 

10 , 000.00 

15,000.00 

15,000.00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
14,998.05 
15,000.00 

$16,000.00 

16,000.00 

15,000.00 

15.000. 00 

16.000. 00 

15.000. 00 
11,250.00 

16.000. 00 
15,000.00 
15,000.00 

$16,000,00 

16,000,00 

16,000.00 

16.000.00 

16,000.00 

15,000.00 

$L5,000.00 

15.000. 00 

16.000. 00 
16,000.00 
16,000.00 
15,000.00 

$15,000.00 

15.000. 00 

16.000. 00 

15.000. 00 

16.000. 00 
16,000.00 

Arkansas 

California 

Colorado 

Connecticut 

11.250.00 
11,2.50 00 

11.260.00 
11,250.00 
11,250.00 
11,250.00 

11.250.00 

11.260.00 

18.760.00 

18.750.00 
18,713.24 

18.750.00 

18. 750.00 
18,188.84 

18.750.00 
18,733.55 

Delaware ’ 

Florida 

Georgia 

Idaho 

15.000. 00 

16.000. 00 
15,000.00 

15.000. 00 

15.000. 00 

15.000. 00 

16.000. 00 

36.000. 00 

15.000. 00 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

15. 000. CM) 

15.000. 00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 

16,000.00 

15,000.00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

15.000. 00 

15.000. 00 

15.000. 00 

16.000. 00 
15,0(K».00 
15,000.00 
15,000.00 
li,98l.21 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

1.5.000. 00 

15.000. 00 
14,830.62 
15,000.00 

1 15,000.00 

I 15,000.00 

1 15,000.00 
f 15,000.00 
: J5,UKK00 

I 15,000.00 
]5,(XK).00 
i\ (XK). 00 
15,tXX).(X) 
15,0(K\00 
15,(100.00 
18,760.tX) 
15,000.00 
15,000.00 
15,000.00 

Illinoifl 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

11 , 21^.00 

11.250.00 

11.260.00 

11.250.00 

11.2.50.00 

11.250.00 

11.2.50.00 

11.250.00 

11.260.00 
11,250.00 

11.250.00 

11.2.50.00 

11.250.00 

18,750.00 
18,662.91 
18,750.00 
18,750.00 
18,746.57 
18,750.00 
18,750.00 
18, 725. 28 
18, 750.00 
18, 750.00 
18,750.00 
18,750.00 
13,391.66 

15.000. 00 
14,988.28 

16.000. 00 
15,000.00 
15,000.00 

15.000. 00 
14,999.75 
14,998.(55 

16.000. 00 
15,000.00 

15.000. 00 

1.5.000. 00 
15,4.55.58 

15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
J 4, 999. 87 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

15,000.00 

15.000. 00 
35,(X)0.00 

16.000. 00 

35.000. 00 

15.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

16.000. 00 

Nebraska 

Nevada 

New Hamfishire 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

11,260 00 
11,250.00 

11.250.00 

11.260.00 

11,250.00 
11,2.50 00 

18,750.66 
18, 750.00 

18.750.00 
18, 711.97 

18, 708.09 

18.760.00 

16,000.00 

14,951.39 

15,000.00 

15.000. 00 

10 . 000 . 00 
15,000.00 
15,000.00 

14,999.87 

15,000.00 

15.000 00 
15,000.00 

15.000. 00 

16.000. 00 

15.000. 00 

17.500.00 

16.000. 00 

15,00().()0 
14,999. 44 
15,000.00 

15.000. 00 

35.000. 00 

15.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,(XK).00 

14,961.08 

15,000.00 

15,000.00 

15.000. 00 

1 15,000.00 

1 15,000.00 

16.000. 00 

1 15,000.00 
! 15,000.00 

15.000. 1K) 
16,207.59 

! 15,000.00 

15.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

15.000. 00 

15.000 (K) 

11.250.00 

15, out*. 00 

15. 000 . 00 

Ohio 

Oklahoma 

ll, 2 r) 0.00 

18, 760.00 

15,000.00 

Oregon., 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

11,250 00 
11,2.50.00 

11 , 256.60 

11 , 256.60 

18. 717.95 
15,000.00 
18,750.00 

9,132.52 

16,000.00 

30.000. 00 

15.000. 00 

15,000.00 

15,000.00 

15.000. 00 

15. 000. (K) 
3,750.00 

15.000. 00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 

13,791.71 
15,000.00 
15,000.00 
14,542. 15 
15,000.00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

Tennessee 

Texas 

Utah 

11.250.00 

11.2.50.00 

18.760.00 

18.750.00 

15,000.00 

15.000. 00 

10 . 000 . 00 
15,000.00 
15,000.00 

Vermont 

Virginia 

Washington 

11.2.50.00 

11.250.00 

18,750.00 
18, 742.57 

West Virginia 

Wisconsin 

Wyoming 

11.250.00 

11.260.00 

18.760.00 

18.750.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15, (XK). 00 
15,000.00 
(M\(\ nn 

Total 




* 

427,600.00 

713,792.63 624,623.56 

662,499.71 

718,im.30 702,408.67 

723,561.88 


o. This table was prepared in the Trtjusury fur the use of this department 
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/or agricvMwral experimerU fstadons tmder the ad of Ckmgrem approved March 1887*^ 


1895. 

1896, 

1897. 

1898. 

1899. 

1900. 

1901, 

1902. 

1903. 

916,000.00 

15.000. 00 

18.000. 00 

15.000. 00 

16.000. 00 
16,000.00 

$15,000.00 

14,816.71 

15,000.00 

15,000.00 

15.000. 00 

16.000. 00 

$15,000.00 

14,987.09 

15,000.00 

15.000. 00 

16.000. 00 
16,000.00 

$15,000.00 

14,999.35 

15,000.00 

15.000. 00 

16.000. 00 
15,000.00 

$15,000.00 

16,000.00 

16,000.00 

16,000.00 

16,000.00 

15,000.00 

$15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

$15,000.00 

15,000.00 

15.000. 00 

1.5.000. 00 

15.000. 00 
15,000.00 

$15,000.00 

15.000. 00 

16.000. 00 

15.000. 00 

15.000. 00 

15.000. 00 

$15,000.00 

15.000. 00 

16.000. 00 
15,000.00 

15.000. 00 

16.000. 00 

15,000.00 

15,000.00 

15,000.00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

16.000. 00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,00d.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
14,701.00 
15, 000.00 
15,0(K),(K) 
15, (KX). 00 
15,000.00 
15,000.00 
15,(X)0.00 

15.000. 00 ! 

16.000. 00 
15,000.00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 

16,000.00 

15,000.00 

15,000.00 

15.000. 00 

16.000. 00 
16,000.00 
16,000.00 

15.000. 00 

1.5.000. 00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

1.5.000. 00 

15. 000. 00 
15, (KX). (X) 
15,000.00 
15,(XK).00 
15,000.00 
15,000.00 
15,000.00 
14,987.18 

15.000. 00 

16.000. 00 
16,000.00 

15.000. 00 

16.000. 00 

15.000. 00 

16.000. 00 

15.000. 00 

16.000. 00 

15.000. 00 

16.000. 00 
15,000.00 
15, moo 

15,000.00 

15.000. 00 

16.000. 00 
16,000.00 
15,000.00 

15.000. 00 

18.000. 00 
16,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

16.000. 00 
15,000.00 
14,993.47 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 1 
15,000.00 
14,969.80 
11,260.00 
15,000.00 
15,000.00 : 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
J5,0(K).00 1 
15,(X)0.00 
15,000.00 

15.000. 00 

15.000. 00 

16.000. 00 

15. 000. (k) 
14,970.36 

15.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

1.5.000. 00 

15.000. 00 

1.5.000. 00 

15.000. 00 

1.5.000. 00 

15.000. 00 

15.000. 00 
14,601.43 
18,750.00 i 

1.5.000. 00 ! 

1.5.000. 00 ; 
15, (XX). 00 I 

15.000. 00 i 

15.000. 00 

15.000. 00 

15.000. 00 

1.5.000. 00 

1.5.000. 00 

15.000. 00 
15,0(X).00 

16.000. 00 
15,000.00 

15,000.00 

14,998.07 

15,000.00 

15.000. 00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

15.000. 00 

16.000. 00 
14,988. 49 
15,000.00 

15.000. 00 

15.000. 00 

15.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15, 000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

16,000.00 

14,999.63 

15,000.00 

15,000.00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 i 

15.000. 00 

15.000. 00 

16.000. 00 
15,000.00 
14,999.07 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15, (XX). 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15, (MX). 00 
15,000.00 

16,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15,000.00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
14,998.90 
15,000.00 
15,000.00 

15.000. 00 

15.000. 00 

15.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15, (XX). 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15, 000.00 
15,000.00 
15,000.00 

16, 000. 00 

15.000. 00 

16.000. 00 

35.000. 00 

15.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15, 000.00 
15,000.00 
15,000.00 
15,000.00 

i 15,000.00 
15,000.00 i 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 
16, (XX). 00 
15,000.00 

15.000. 00 

16.000. 00 
15,000.00 
15,000.00 
15,000.00 
15,000.00 

14.500.00 
15,000.00 
15,000.00 

15. 000 00 
15,000.00 
15,000.00 
15,000.00 
14,969. 72 
15,000.00 
15,000.00 

15.000. 60 

15.000. 00 
15,000.00 

15.000. 00 

16.000. 00 
15, 000.00 
15,000.00 
15,000.00 
15,(XX).(X) 

15.000. 00 

16.000. 00 
15,000.00 

15.000. 00 

15. 000. 00 

15.000. 00 
15,000.00 

15.000. 00 

1.5.000. 00 

15.000. 00 
15,000.00 
15,000.00 

15.000. 00 

15. 000. (X) 

15.000. 00 
15,000.00 

15.000. 00 

15. 000. CM) 

15.000. 00 
15, 000.00 
15,000.00 
15,000.00 
15,000.00 
15, 000. 00 

15, moo 
15, moo 
15, moo 
35, moo 
15, moo 
15, moo 
14,999.50 
15,000.00 
15,000.00 

719, 701. 00 

719,808.89 

1 

716,199.86 jT28,321.14 

719,986.66 |719,998.70 

719,998.90 j719,469.72 j 719,999.50 


by the courtesy of tlie honorable Secretary of the Treasury. 



PEDEBAL LEGISLATION, REGULATIONS, AND RULINGS APEECT- 
ING AGRICULTURAL COLLEGES AND EXPERIMENT STATIONS. 

FEDEBAX. LEGISLATION. 

/ 

Arr OF 1862 Donating Lands for AtiKicrLTUR vl CoLLKOiCh. 

AN AOT <loiiatinff public lands to the Hcveral Staten and Territunen whith may provide collcgcH for 
the iKjneflt of agrienlture and the mechanic arts. 

Be it enacted by the Senate and House of Bepresentata es of the United States of A nuTica 
m Congress assembled y That 1 here be granted to the several States, for the piirftOHes 
hereinafter mentioned, an amount of public land, to be apportioned to each State a 
quantity equal to thirty thousand acres for each Senator and Representative* in Con- 
gress to vvhich the States are respectively entitled by the apportitnirnent umler the 
census of eightetm hundred and sixty: Provided y That no mineral lands shall Ijc 
selected or pun'hased under the provisions of this act. 

Sec. 2. That the land aforesaid, after being surveyed, shall be apportioned to the 
several States in sections or sulKlivisions of sections, not less than one-(inarter of a 
section; and m henever there are public* lands in a State subject to sale at private 
entry at one dollar and twenty-five cents }M:‘r acre, the quantity to which said State 
shall be entitled shall be selected from such lands within the limits of such State, 
and the Secretary of the Interior is hereby direct e<l to issue to each of the States in 
which then* is not the quantity of public lands subject to sale at private entry at one 
dollar and twenty-five cents per acre to which said State may be entitled under the 
provisions of this act land scrip to the amount in acres for the deficuuicy of its dis- 
tributi\e share; said scrip to be sold by said States and the proceeds thereof applied 
to the uses and purposes prescribed in this act and for no other use or purpose what- 
soever: Pnmdedy That in no case shall any State to which land scrip may thus l>e 
issued be allowed to locate the same within the limits of any other State or (»f any 
Territory of the United States, but their assignees may thus lo(*ate said lainl scrip 
upon any of the unaiipropriated lands of the United States subject U) sah* at private 
entry at one dollar and twenty-five centa, or less, j>er acre: And provahd farther y 
That not more than one million acres shall be located by such asHignet*s in any one 
of the States: And provided further y That no such location shall b(* ma<le before one 
year from the passage of this act. 

Sec. 3. That all the expenses of management, superiiitendenc(*, and taxes from 
date of selection of said lands, previous to their sales, and all expenm‘S incurred in 
the management and disbursement of the moneys which may l)e r(*ceived therefrom, 
shall be paid by the States to which they may Ixjlong, out of the treasury of said 
States, so that the entire jiroceeds of the sale of said lands shall Ihj applied without 
any diminution whatever to the purposes hereinafter mentioned. 

Sec. 4. That all moneys derived from the sale of the lands aforesaid by the States 
to which the lands are apportioned, and from the sales of land scrip hereinl)efore 
provided for, shall he invested in stocks f)f the Unit<‘d States, or of the States, or 
some other safe stocks, yielding not less than five pot centum upon the par value of 
said stocks; and that the moneys so invested siiall constitute a perpetual fund, the 
capital of which shall remain forever undiininished (except so far as may l>e provided 
in section dfth of this act), and the interest of which shall l>e inviola^bly appropri** 
2H 
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ated, by each State which may take and claim the benefit of this act, to the endow- 
ment, 8upi)ort, and maintenance of at least one college wdiere the leading object shall 
be, without excluding other scientific and cla88i(^l studies, and including military 
tactics, to teach such branches of learning as are related to agriculture and the 
mechanic arts, in such manner as the legislatures of the States may resj>ectfull 3 ^ pre- 
scribe, in order to promote the liberal and practical education of the industrial 
classes in the several pursuits and professions in life. 

8ec. 5. That the grant of land and land scrip hereby authorized shall T»e made on 
the following conditions, to wliich, as well as to the provisions hereiidxjfore contained, 
the previous assent of the several States shall l)e signified by legislative acts: 

First. If any portion of the fund invested, as provided by the foregoing section, or 
any portion of the interest thereon, shall, by any aedion or contiiigenc'y, be diiiiin- 
i8be<l or lost, it shall lo ipt‘placed by the State to whi(‘h it Mongs, so that the capital 
of the fund shall remain forever uiidiniinished; and the annual interest shall l>e regu- 
larly appli(‘d without diminution to the purposes mentioned in the fourtii section of 
this act, except that a sum, not exceeding ten per centum lipon the amount received 
by any State under the provisions of this ac*t, may be expended for the purchase of 
lands for sites or experimental farms, whenever authorized by the re8j)ective legis- 
latures of said States. 

Second. No portion of said fund, nor the interest thereon, shall be applied, directly 
or indire(‘tl>% under any pretens<‘ whatever, to the purchase, erection, j)reservation, 
or rejmir of any building or buildings. 

Third. Any State which may take and claim the benefit of the provisions of this 
act shall provide, wdthin five years, at least not less than one college, as described 
in the fourth section of this act, or the grant to such State shall cease; and said State 
shall be bound to pay the United Statens the amount received of any lands previously 
sold and that the title to purchasers under the State shall la* valid. 

Fourth. An annual report shall be made rt‘garding the progrc*SH of each college, 
rec(»rding any improvoment« an<l experiments made, with their cost and n*sults and 
such other matters, including State industrial and economical statistics, a.s may lie 
supposed useful, one coj^y of which shall la* transmitted by mail free, by each, to all 
the other colleges w hich may he endow tHl under the provisions of this act, and also 
one co]>y to the Becrt‘tary <if the Interior. 

Fifth. When lands shall lx* s(‘IecU*d from those which have been raised to double 
the mininiiim price, in cons(*<(uencc* of railroad grants, they shall be compuh*d to the 
State at the maximum price and the numbc*r of acres proiMjrtionateh diminished. 

Sixth. No Shite while in a condition of relx*lIion or insurrtHdioii against the Gov- 
ernment of the United States shall lx* entitUxl to the Ixmefit of this act, 

Si^venth. No State shall lx* entitled to the Ixmefitsof this act unites it shall express 
its a(*ceptance thereof by its legislature w ithin tw^o years from the date of its approval 
by the President. 

Sec. 0 . That land scri]* is^ue<l under tin* ])rovisions of tliis act shall not be subject 
to location until after the first day of Januarv , one thousand eight hundred and 
sixty-three. 

Sec, 7, That the land ofiux?rs shall rec«nve the same ftx‘s for locating land scrip 
issued under the provisions of this act as is now'^ allow^ed for the lo<*ation of military 
bounty land warrants under existing laws: Their maximinn (*omjKuisation 

shall not Ix* tliend)y increased. 

Se(\ 8. That the governors of the several States to wdiich s«*rip shall lx* issued 
under this act shall required to rtqMirt annually to Congress all stiles made of such 
scrip until the whole shall Ix^ disjiosiMi of, the amount received for the same, and 
what ajipropriation has Ixxni made of the proceeds. 

Approved, July 2, 1862, 
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Act op 1866 Extending the Time within which Agbiccltukal Colleges May 
, BK Established. 

AN ACT to amend the fifth section of an act entitled "An act donating public lands to the several 
States and Territories which may provide colleges for the benefit of agriculture and the mechanic 
arts," approved July 2, 18C2, so as to extend the time within which the provisions of said act shall 
bo accepted and such colleges cstablishc'd. 

Be it enacted by the Senate and House of Bepresentatives of the United States of America 
in Congress assembled^ That the time in whi(‘h the several States may comply with 
the provisions of the act of July second, eightc'en hundred and sixty-two, entitled “An 
act donating public lands to the several States and Territories which may provide 
colleges for the benefit of agriculture and the mechanic arts,” is hereby extended so 
that the acceptance of the benefits of the said act may be expressed ^vithin three 
years from the passage of this act, and the colleges required by the said act may be 
provided witliin five years from the date of the filing of such acceptance with the 
Commissioner of the General Land Office: I^ovided, That when any Territory shall 
become a State and be admitted into the Union, such new State shall be entitled to 
the benefits of the said act of July second, eighteen huiulrt^l and sixty-two, by express- 
ing the acceptance therein required within three years from the date of its admission 
into tlie Union, and providing the college or colleges within five years after such 
acceptance, as prescribed in this act: ]*rovided furtfur^ That any Stah^ which has 
heretofore expressed its acceptance of the act herein referred to shall ha.ve the period 
of five years within which to provide at least one college, as deHcril>ed in the fourth 
section of said act, after the time for providing siiid college, according to the act of 
July second, eighteen hundred and sixty-two, shall have expired. 

Approved, July 23, 1866, 

Act of 1887 EsTABLisniNCi AoRiciTLTtmAL Experiment Stations. 

AN ACT to establish agricultural experiment stations in connection with the (‘ollegt'S (‘stablished in 
the several States under the provisions of an act approved July second, cighte<‘n hundred and 
sixty-two, and the acts supplementary thereto. 

Be it enacted by the Senate and Home of Iteprestmtatives of the United States of AiueHca 
in Congress assembled^ That in order to aid in acquiring and diffusing among the 
people of the United State's useful and practical information on subjects connecU'd 
with agriculture, and to jiromote scitmtific investigation and exiH'rimeut re8]r>eotiiig 
the principles and applications of agricultural scienct*, there shall lx* established, 
under direction of the college or colk'ges or agricultural department of colleges in 
each State or Territory establislied, or wdiich may hereafter be establisIuHl, in accord- 
ance with the provisions of an act approved July second, eighteen hundred and sixty- 
two, entitled “An act donating public lands to the several States and Territories 
which may provide colleges for the benefit of agriculture and the mechanic arts,” or 
any of the supplements to said act, a department to be knowm and designated as an 
“agricultural experiment station: ” Provided^ That in any State or Territory in which 
two such colleges have been or may be so established the appropriation hereinafter 
made to such State or Territory shall be equally divided Ixjtween such colleges, 
unless the legislature of such State or Territory sliall otherwise direct. 

Sec. 2. That it shall bti the object and duty of said experiment stations to conduct 
original researches or verify experiments on the physiology of plants and animate^ 
the diseases to which they are severally subject, with the remedies of the same; the 
chemical composition of useful plants at their different stages of growth; tlie com- 
parative advantages of rotative cropping as imrsued under the varying series of crops; 
the capacity of new plants or trees for acclimation; the analysis of soils and water; 
the chemical composition of manures, natural or artificial, with experiments designed 
to teat their comparative effects on crops of different kinds; the adaptation and value 
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of grasees and forage plants; the composition and digt‘stibility of the different kinds 
of food for domestic animals; the scientific and economic questions involved in the 
proiluction of butter and cheese; and such other researches or ext>erirnents bearing 
directly on the agricultural industry of the Unik*<l States as may in each case be 
deemed advisable, having due regard to the varying conditions and needs of the 
respective Htates and Territories. 

8kc. 3, That in order to secure, as far as practicable, uniformity of methods and 
rcwilts in the work of said stations, it shall Ik‘ the<luty of the Tnited States Omnnis- 
sioner [now Secretary] of Agriculture to furnish forms, as far as practicaVde, for the 
tabulation of rmilts of investigation or experiments; to indicate from time to time 
guch lines of inquiry as to him shall seem most important, and, in general, to fur- 
nish such advic'e and assistame as will l>est j>romote the ]mrposeof this act. It shall 
1 h* tlu‘ duty of ea<‘h of said stations annually, on or befort‘ the first day of February, 
to make to the governor of the State or Territory in which it is located a full and 
detailed report of its operations, iiu‘lnding a statement of rec(‘ipts and expenditums, 
a copy of which rejKjrt shall he scait to eac-h of said station*-, to the said Comrni.s- 
sioner [now’ Secretarv] of Agriculture, and to the St'cretary the Tretisury of the 
T'nited States. 

Sec. 4. That bulletins or rej»orts of progn*ss .sliall he ]>ublished at said .‘-talicuis at 
least onc(‘ in thnn* numtlis, one copy of which shall h<* sent to i‘acli nt‘wspapcr in the 
States «>r l\Tritorit*s in wlii<‘h lhe\ are resp<‘cti\ely located, and to such iiidhidiials 
actually engaged in farming as may reipiest the .-anie an<l a*- far as th<‘ means of the 
station will permit. Such bulletins or reports ami tin* annual rei>i>rts of said stations 
shall 1 h‘ transmitted in the luail-of the Fnited Suites fri*«‘ of chargt* for postage, umler 
such rt'gulations as th<‘ l‘ustinash*r-Gencral may from time to time prescrihi*. 

Si'X . 5. That lor the ]Mir})ose of pacing the neces.Kirs expenses of (Conducting inves- 
tigation^ and cxjicriim'iits and printing and distributing th(‘ ri'vults as lu'rcinlxd’ore 
prcscrilH'd, tht‘ sum of lift(‘iMi thousand dollar« jkt annum is hcrx'hy ajipropriated to 
each State, to la* specially i>ro\idcd f(>r by Gongres'j in tin* apj>ropriatioiiH from year 
to \car, and to each Territorv entitled under the pro\isions td st‘ctioii eight of this 
act, out of ail} money in tlie Tri'asury proeeinling fn»m the sales of public lands, to 
Ik‘ }>aid in eipia! (piarterly ]>ayim*nts on the first da) of January, Vjiril, July, and 
Octoh<‘r in each \(‘ar, to tin* tivjisurei or other oliiccr dul\ a}>pointcd by the govern- 
ing hoanls of said colU^gi'S <o rcceixe the same, tin* lirst pa} nuMit to ht* made on the 
fir>t day of Gctoln'r, (‘ighttn'ii inindred and eight }-sevi‘n. Pri>rt<fe<f, hnutnr, That out 
of the fimt annual ap[*n)priation so receiv(‘d by any station an amount not exceeding 
one-liftli may he e\p<*nded in the erect i<ui, enlargement, or repair of a building or 
buildings nec<‘.shary for carr}ing on the u(»rk oi siK’h station; and thereafter an 
umount not exceeding live p(‘r centum of such annual ap}>ro[>riation may lie so 

pended, 

8p.('. (>. That wdi(‘nt‘ver it shall appear t(» the Secretary of the Treasnr} from the 
annual statement of receipts ami exiHUiditures of any of said stations that i portion 
of the preceding annual approfiriation nunains unexpended, sm h amount shall 1 h* 
deilnehxl from the next suect'eding annual afipropriatiou to such station, in order 
that the amount of money apfiropriaUxi to any station shall not i‘xeeed the amount 
aetually and neeessarily rtxiuin'd for its maintenanee and siqiport. 

Sr<\ 7. That nothing in this act shall <*oiistrue<l to imjHiir or imxiify the legal 
relation existing between any of the said colleges and the government of the States 
or Territories in which they are respectively loeateil. 

Sec. B. That in States having colleges entitled under this section to the iKuietit-- of 
this act and having also agricultural exi^^riment stations established by law separate 
from said colleges, such State shall 1 k^ authorized to apply such Inmcfits to experi- 
ments at stations so establisluHl hv stich States; and in case any State shall have 

Doe. 148, 58-2 17 
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established, under the provisions of said act of July secoini aforesaid, an agricultural 
department or exiKuiinental station in connection with any university, college, or 
institution not distinctly an agricultural college or school, and such 8tat(‘ shall have 
establish(‘d or shall hereafhT establish a sej)arate agricultural college or school, 
Nv hieh shall havt‘ eonnected therewith an experimental farm or station, the legisla- 
ture of such State may apply in Avhoh* or in part tlu‘ appro{)riation by this act matie 
to 8iu‘h sejiarate agricultural college or school, and no legislature shall by contract, 
express or inn>lied, disahh' itself from so doing. 

Sec'. 9. That the grants of moncA's aiithorizc*(i by this act arc' ma<le subject to the 
legislative assent of the scAcral Statc‘s and T(‘rritoric‘s to the purpose's of said grants: 
Prornhd^ That payment of such installments of the* approj)riation hcTciii made* as 
shall become' due to any State beJore the adjournment of the re*gular sc'ssion of its 
Ic'gislature mea'ting next aftc'r the' ptissage of this act shall be made' u)>on the* assent 
of the governor there^of duly e*ertilied to the Secretary of the Trt‘asury. 

Sec*. 10. NfJhing in thisae*t shall Iw* held or c'onstrue'd a.s binding the Ihiite'e! State's 
to continue* any paymemts from the Treasury to any <>r all the* Stale's or institutions 
me*ntioned in this act, but (\)ngre*ss may at any time amend, suspend, or re*]K*al any 
or all the* proyisions of this act. 

Appro vc'd, March 2, 1887. 

Act of 1890 roie the Fuutukr Endowment of Aeotie'j etckae (\UiEE<iKK. 

AN ACT to a])plj a portion <>£ tiu* pro<*t*e(N of the pulilie laiuls U> tlie* more eturiplete (‘iidowiiiemt 
ami Mui)port of the* eollej^e"' f'»r the benelitof ugrienlturo aial the ineeJianie arts e‘*'tHblisl»e<l under 
the pro\ ivioiis of an act of (’ongress approved .Inly seeond, eighti*(‘n hnndrt*d and si vty-two 

7>V it hij tJu' Snuitr and Jlonae of Jxt’jtrrsadoiivt }< of the Vodid Staff s of America 

Vi ( 'oagrei^r ammhhd, That there shall he*, and lu're'hy is, annually ajipropriated, out of 
any moiK'y in the Treasury not othe‘r\y ise appropriatt'd, arising from the* sale's of juihlic 
lands, to ))e paid as hore*inafler proyided, to e*ae‘h State and Te'rritory for the more 
comjilete endoyynient and niainte*nance eif e'edk'ges for the* hi'iu'fit of agriculture and 
the mechanic arts iioyv e'stahlishcel, or wliie'h maybe here*aftcr e*stahlishcd, in ace'ord- 
aiu’c with an act of Congress api>roveel July se‘e*ond, eightt'en hundred and sixty-two, 
the sum of tifte*e‘n thousand dollars for the yc'ar ending June thirtiedh, eightcH'U luin- 
dre'd and ninc'ty, and an annual iiicTease' of the* amount eif such approjirialion there- 
after for ten yt^ar'^ by an additional sum of one thousand dollars oyer the })re*e*e*diiig 
year, anel the annual amount to be* paid the*reafter to each State ami Te*rritory shall 
be tweTity-liy e thousand elollars, to he applic'd only to instrne^tion in agriculture, the 
mechanic arts, the* English language, and the yarieais branches eif matheniatit'al, 
physical, natural, anel ce'onomic He*icne‘<*, with spe'e’ial tefcrcnce* to tht*ir apjelicalitins 
in the industries of life and to the facilities fe>r sue*h instniedieen: /Voz/dref, That no 
money shall ])e‘ paid out under this act to any State or Territory for tlie sujeport and 
maintenance e)f a college wlu're* a elistinction of rae*e or colen* is made in the admis- 
sion of shielents, Vait the establishment and maintenance of such colU'ge seiiarah'ly 
for white and coloreel students shall he held to be a compliane'c* wdth the provisions 
of this act if the funds received in such State or Territory lx* ecjuitahly dividt'd as 
hereinaftc*r set forth : /Vo?;<VW, That in any State in which there has been one col- 
lege* established in jiursuance of the act of July second, eighteen hundred and sixty- 
tw'O, and also in yvhich an educ4itional institution of like character has been estab- 
lished, or may be hereafter established, and is noy\’ aided by such State from its own 
revenue, for the education of colored students in agriculture and the rnechanii' arts, 
however named or styled, or whether or not it has received money heretofore under 
the act to wdiich this act is an amendment, the legislature of such State may propose 
and report to the Secretary of the Interior a just and equitable division of the fund 
to be receivt'd under this act, between one college for white students and one insti- 
tution for colored students, established as aforesaid, which shall be divided into 
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two partH, and paid accordingly, and ihereuj)on hucli iiiHtitation for colored ntiidents 
Hhall be entitled to the benefits of this act and suliject to its i)r<)viHi<)ns, as much 
as it would have been if it had Ixicui in(‘lude<i under the act of eighteen hundred and 
sixty-two, and the fulfillment of the foregoing jirovisions shall be takiui as a coin- 
plianct‘ with the provisions in reference to separate colleges for white and colored 
students. 

Se<’. 2. That the sums hereby a]>propriated to the States and Territories for the 
furtlier endowment and support of <*olleges sliail be annually paid on or liefore the 
thirty-first day of July of each year, by the Secretary of the Treasury, upon the 
warrant of tlie S(‘cretary (d the Interior, out of the Treasury of the United States, 
to tlu‘ StaU‘ or Territorial treasurer, or h) such otllcer as shall lie designated liy the 
laws of such State or Territory to receive the same, who shall, upon the order of the 
triist<‘es of the c‘ollege, or the institution for colored students, immediately pay over 
said sums to th(‘ treasuriTs of the respective colleges or other institutions entitled to 
receive the sanu*, an<l such treu'^urers shall be required to report to the Seirehiry of 
Agriculture and to the Secretary of the Interior, on or liefore the first day of Sep- 
U*mber of (*ach year, a <U‘taiIt‘d statement <T the amount so received and (d its dis- 
bursement. The grants of moneys authorized by this act are made subject to the 
h'gislative assent of th(‘ several States and Territories to the })urpose of said grants: 
Proi^xJtd, That )»ayments of sui-h installment^- of the ai>i>ioi)riation hen*iu made as 
shall become due to any StaU* Indon^ the a<ljournment of the regular session of l(‘gis- 
latun* m(H‘tiiig next after the passage of this act shall be madt‘ uj»on the iissent of 
tlu‘ governor th(‘n‘of, <luly certified by the Secretary of tln^ Treasury. 

Sj:< . 2. That if any portion of the mone\s nveived b\ tht‘ designated oliicer of the 
State* or Territory for the turth<‘r and more c(mijdete endow nuait, siq^port, and main- 
tenance of colleges, or of instituti(ms for ('ol<»red students, as ])ro\ide<i in this act, 
shall, hy anv action or contingency, he <liminishtHl or lost, or 1 h* jiiisiipjdied, it shall 
be rcplac(*d hs tht* Stat(‘ or Territory to wlii(*h it lH*longs, and until so rcjdaccd no 
su))se(jucnt a}»propriation shall i)e apportioned or ])aid to such Statt* or Territory; 
and no }»ortion (►f said moneys siiall he apj>lied, directlx or indirectly, under any 
pretense whatc‘\cr, to the purchase, erection, preserxation, or rc]>air of any building 
or buildings. ,Vn annual n*}>ort hy the president of (‘ach of said college^ shall 1 k» 
nueietotlu* Secretary of Agriculture, as well as to tlie Secretarx of the Interior, 
regarding the condition and progress of each college, including statistical informa- 
tion in rt*lation to its receipts and expenditures, its library, the number of its stu- 
dt‘nts and profe.-sors, and also as to anx improvements and experiments ma<h* under 
the direction of any experiment stations attached t<»said coll(*ges, xxith their cost and 
results and such other industrial and economical stiitistics as may be rcgard(‘d as 
us<*ful, OIK* copy of whicii shall Im.^ transmitted bx mail free to all other colleges fur- 
tlier (‘iidowed under this act. 

Sec. 4. That on or In^fore the first day of July in each year, after the passage of 
tills act, the Secretary of the Interior shall ascertain and certify to the Secretary of 
the Treasury as to each State and Territory whether it is entitled to receive its share 
of the annual appropriation for colleges, or of institutions for colored students, under 
this act, and the amount wdiich thereufion each is entitled, respectively, to rt*ceive. 
If the Secretary of the Interior shall withhold a certificate from any State or Terri- 
tory of its appropriation, the facts and reasons therefor shall be reported to the Presi- 
dent, and the amount involved shall lie kept separate in the Treasury until the close 
of the next Congress, in order that the State or Territory may, if it slmuld so desire, 
appeal to Congress from the determination of the Seerelary of the Interior. If the 
next Congress shall not direct such sum to be paid, it shall be covered into the 
Treasury. And the Secretary of the Interior is hereby charged with the proper 
administration of this law. 



260 


EEPOKT OF OFFIOK OF EXPEBIMEKT STATIONS. 


Sec. 5. Tliat the Se<"reiary of the Interior shall aiiinially report to Congress the 
disburfienients which have been made in all tiie States and Territories, and also 
whether the appropriation of any State or Territory has been withheld, and if so, 
the reasons therefor. 

Sec. 6 . Congress may at any time amend, suspend, or repeal any or all of the pro- 
visions of this act. 

Approved, August 30, 18^K). 

Extkact from an Act’ Makino Appropri vtions for the Department of Agbi- 
CrLTURE FOR THE FigW’AL YK\li ENDING JuNE 30, 1903. 

AGRTcrivTURAL lOxPERiMENT STATIONS! To Carry into (‘ffect the provisions of an act 
approv(‘d March si'cond, cightciai liniidrcd and eighty-seviTi, entitled “An act to 
esta])lish agricultural ex})eriment stations in connection with the colleges established 
in tlH‘ several Stat(‘s under the ]>roviaiona of an act approved July second, eighteen 
hundred and sixty-two, and of the acts supi)Iementary thereto,” and to (Uiforce the 
exeeution thereof, si'ven hundred and ninety-six thousand dollars; thirty-seven 
thousand dollars of which sum shall 1 m' payable ujion the order of tlu‘ Secretary of 
Agriculture to enabh‘ him to carry out the piovDkms of section thret‘ of said act of 
March second, cight(*(‘n hundred and (‘ig}it\-.‘seven, and lifteen thonsiind dollars of 
W’hieh sum may he expended by the Secretary of Agriculture to investigate and report 
to Congress n])on the agri(’nltural resources and capahil it ie.s of Alaska, and to(*stahliah 
and maintain agrieultural experiment stations in said Territory, including the enac- 
tion of buildings and all other expense's <‘SHential to tin* maintmiaiu’c of such stations; 
and the Secretary of Agri(‘iilture shall prescribe tin* form of the annual tinancial Ktat(‘- 
inent retjuired by section three of said a<*t of March s(‘cond, (‘ighteen hundred and 
eiglity-sevmi, shall ascertain vv lu'therthe oxiHUiditures under the ap]>ropriation herel>y 
made are in accordance with the ])r<)visionsof sai<livct,and shall make report tluTcon to 
Congress; and the Secretary of Agriculture is herein authorized to em]>loy such assist- 
ants, clerks, and other ]>(‘rsons as he may <leem necessary, in the eitv of Wiishingtori 
and elsewhere, and to incur such othm* expimscs for otiicc tixtun's an<l Hupf)li(*s, sta- 
tionery, traveling, freight, and (‘xpre^s charges, illii.^tration of the l^'xperinaml Station 
Record, hulh^tins, and reports as he imu lind <‘sst*ntial in carrving out the objects of 
the a]iov<‘ acts, and tin' sums ai>[H)rti(»ned to the several States shall hi‘ paid <jiiarh*rly 
in advance. And the Seeretarv of Agriculture is lier(*]>y anlliorizi'd to furnish to such 
institntifuisor imlivKluals as niav care to huv them copies of thi‘ card index of agricul- 
tural literature prej>ared by the Otliet'of Kxjx^riment Stations ami charge for the same 
a price covering the additional expenst^ involvi'd in the pmparation of thesi' copies, 
and he is hereby authori/c<l to ajiply tlic moiu*ys rci*civx‘d tr)vvard the cxjKuiKe of the 
preparation of the index. And the Sivretary of Agricultun' is }u‘n*hy uutliorizc<l to 
expend tvvelvi* thousand dollars of which sum to establish ami maintain an agrieul- 
tiiral station in the Hawaiian Islands, including the er(‘etion of hnildings, the ])rinting 
(in the Hawaiian Islands), illustration, and distribution of r<‘]>ortsaml Imlletins and 
all other expenses essential to the maintenance of said station. And the Stn-retary of 
Agriculture is luTchy authoriz(Hi to exjMMid twiJve thousand dollars of wJiieh sum to 
establish and maintain an agrieultural ex|HTinient station in Porto Kieo, including 
the erection of buildings, the printing (in Porto Rico), illustration, and distrihntion 
of reports ami Imlletins, and all other t*xpenses essiTitial to tin* maiaUnianee of said 
station; and the Secixdary of Agri(*nltnre is authorizc‘d to sell such products a« are 
obtained on the land Twdonging tf) the agricultural experiment stations in Alaska, 
Haw^aii, and Porto Rico, and to apply th<* moneys received from the sale of such 
products to the maintenance of said stations; in all, seven hundred and ninety-six 
thousand dollars. 

Nutrition Investigations: To enable the Seeretar>’ of Agriculture to investigate 
aud report upon the nutritive value of the various articles and commodities used for 
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human food, with npocial BuggestionH of full, wholoHomo, and edible rations less 
wasteful and ir»ore (‘eonomi(‘a1 than those in common use; and tht‘ agricultural exjx^r- 
iment stations arc hereby authoriz(*(l to cooperate with tlie St‘cretary of Agriculture 
in carrying out said investigations in such iiianner and tn such extent as may l)e 
warrant'd by a due rt*gard to the varying conditiouh and iu^chIk of tiu' respective 
States and Territories and as may 1 k^ mutually agreed upon; and the Secn^larv of 
Agricultim' is hereby authorize<l to re<iuire said stations to report to him the n^sults 
of any such investigations which they may carry ont, whether in (‘oo]:>cration wdth 
said Sccr(*tary <»f Agriculture c»r otherwist*, twenty llamsand dollars. 

IitKKiATioN ]n\ KsTK.ATioNs; To ciuiblc tlic SciTctary of Agriciiltnn* investigate 
ami report ui)on the laws as affecting irrigation and the rightsof rii»arian ))ro[>rictors 
and institutions relating to irrigation and upon tin* use of irrigation waU‘rs, at liome 
or abroad, with cs}s*cial snggc.‘^tionHof Ixdtcr method^ for the utilization of irrigation 
w^aters in agriculture than those in common use, and upon plans for the removal of 
stH'pagt* and Hnr[)liiH wat<‘rs by drainage, and upon the us<‘ of different kinds f>f power 
for irrigation and ollu'r iigricullnral purpose's, and for tbe* pn^paration, f)rinting, and 
illustration of n^porls and bullelinson irrigation, including (*nij)loyment (d labor 
in tlu* city of Wiishingtim or idstwxhere; and th(‘ agri(‘nltnral t‘\p(*rimt‘nt stations are 
hereby authorize<i and direct(‘d to coo|H*nitc with tht‘ StHretary of Agriculture in 
carrying out said inv(‘stigations in such manm*r and to sm h e\t(mt as ma> he war- 
rant<Ml !»' a due r<‘gard h» the varying conilitions and n(*t‘ds of tbt‘ ropective States 
and Territories iis may l>e mutiudly agr(M*d u|wui, sixty-tive tlamsand dollars. 

Ih'HLic Rom) To enabh' the Sccretarv of Agriculture to niakcMnqiiiries 

in ri‘gard to the Hyst4‘m t>l road management throughout tlu* IbiibMl Stat4“^; to jnake 
investigations in regard to tlu* lK*st imdhods of road making, and the best kind 
of roa<bmaUing maU*rials in tlu‘S4‘\eral State's; tlu* cmpl<>yment of local [and sp(*cial 
jigentvS, clerks, assistantH, and <dber laln^r r(‘(iuir4*d in coiulucting ex]w*rinients in the 
citv of Washington and elsi'when*; aiul in collating, digesting, re}>orting, and illns- 
tniting tlu* results of such experiments; to (‘uabh* tlie Secretary of Agriculture t-o 
iiivestigaU* the clu*miral aiul phv^i<*al <*hanicter of road uiat*Tiab, for the j»ay of 
(*xp(*rt.s, chcjiiisls, and lalwu'ers, for ni*cesvarv appamtiH and materials; tniveling and 
oUu'r m*ct*sHarv expenses, ami for preparing and jaiblisliing ]>ulletins and ri*p«)rta on 
this subject for distribution, an<i to (‘liable him to assist tlu* agricultural colIt‘gt*s and 
exiH‘rim(*nt stations in dissiMninaling information on this subject, tbirtv thousand 
dollars. * * * 

Bukkac of Plant JNDrsim', Pomolocjk’al Investkj vtions: Investigating, collect- 
ing, and dissianimiting information' relating to the fruit industry; the collection and 
distribution of stvds, shrubs, trees, and spe<*imens; and for collecting and modeling 
fruits, vegt'tables, and other plants, and furnishing duplicate models b* the experi- 
ment stations of the several Slates, as far as found ])racticahk‘; the employment of 
investigators, l(K*al and special agents, clerks, assistants, student sc‘ientifi(* aids at an 
annual salary of four hundn*d and <*ighty dollars eacli, and other labor te<piired in 
c*onducUng ex}K'rinientH in the city of Washington and (*lsew’here; and in collating, 
digesting, rtquirting, and illustnitiug the results of such experhnenb«; for all neces- 
sary oflice fixtures and supidies and for traveling and other necessary (*x}>onses, to 
continue tlie investigations and expt‘riments in the introduction of the culture of 
Kuro|H*an table grajH^H and the study of the diseasi^s that affect them, for tlu* purpose 
of discovering remedies therefor, this work to be done in cooperation w’ith the sec- 
tion of seed and plant introduction; to investigate in cooperation wuth the other 
divisions and bim^aus of the Department and the experiment stations of tlu* several 
States the market conditions affecting the fruit an<l vegetable trade in the linited 
States and foreign countries, and the methods of harvesting, packing, storing, and 
shipping fruit and v<‘getables, and for exiK*rimental shipments of fruits and vcgt‘table8 
to foreign countries, for the purjw^se of increasing the exportation of American fruits 
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and v(‘getabU‘S, and for all neceswary t'xpenses counocU'd with the prac^tical work of 
the same, and sai h fniitw and vegetables as are needed for these investigations and 
experimental shipments may be bought in open market and disposed of at the dis- 
cretion of the Secretary of Agrieulture, and he is authorized to apply the moneys 
received from the sales of such fruits and vegetables t4>wani the continuation and 
repetition of these investigations and experimental shipments; to investigate^, map, 
and report u])on the commercial fruit districts of the Unit(‘d States, for the purpose 
of determining the relative adaptability f)f the several important fruits thereto, by a 
study of the conditions of soil and climah^ and of the prevalen(*e of plant diseases 
existing therein as related to commercial fruit production, thirty thousand dollars. 

Botanical Investioations and Experiment: Investigations relating to medicinal, 
poisonous, fiber, and other ec'onomic plants, seeds, and wet‘ds; the eoll<‘(‘tion of 
plants, traveling exp(mses, and exi)resH charges; for all necessary otlice fixtures; tht^ 
purchase of j)aper and all otlier necessary supplies, materials, and a}>paratns; for 
rent and ordinary repairs of a building for ollice an<l laboratory puriK)Si*s not to 
exceed three thousand dollars; for gas and eleetrie current; for the emphnnnent of 
investigators, local and sptu ial agents, clerks, iissistiints, and student scientific aids 
at an annual salary of four hundred and eighty dollars each, and oth(*r lalnir in con- 
ducting exp(‘riments in the city t)f Washington and elsewlu're; aiul in collating, 
digesting, r(‘porting, and illustrating the rt'sult of such experiments; Hubscrif>tionH 
to and purchase of botanical pnbli(‘iitionH for use in the division; and the prepara- 
tion, illustration, and ])iil)liciition of reports; to iiiv(‘stigate and ])ublish reports upon 
the nsefnl jdants and i>lant cultures of the tropical tiTrit-ory of the Uniti'd States, 
and to investigate, report upon, and introduce otluu* plants ])romising t4> 1 k‘ valuable 
for the tro})i(‘al territory of the United States, such plants ami Initanical and agricul- 
tural information when secured to In* made availahh' for the work of agricultural 
experiment stations and sc'hools; to investigah* the vari(*ti(*s of wheat and other 
cereals grown in the United States or suitable for introduction, in order t(» standard- 
ize the naming of vari(*ties as a basis for the experimental work of the Stat(‘ ex{>eri- 
ment stations, and as an assistance in commercial grading, and to irn (‘stigati*, in 
cooperation with the Jtnreaii of Uhemistry, the <*au>(‘ of deterioration of (*xj)ort 
grain, particularly in oceanic transit, and dc\is<‘ nK‘ans of ])rcv(Miting losses from 
those causes, fifty-live thousand tlollars. 

(luASH and Foha<.k-plant In\ estkjations: To enalde the Secretary of Agrieulture 
tx) conduct investigations of grass<*s, forage i»lants, and animal foods in cooperation 
with other divisions of the Department; to collect and piin'hasx^ si*eds, roots, and 
si)eeimens of valuable (*eonomic graases and foragx* plants for investigation; experi- 
mental cultivation and distrilaition, and for experiments and reports upon the l)est 
methcKis of extirpating .lohnson ami other noxious and destru(‘tive grasses; to j)ur- 
chase U)o1h, all ne(‘e8wiry office fixtures, materials, apparatus, and suj)f)li(*K; to pay 
freight, expn'SK charges, and travtOing expenses; for tlie employnumt of local and 
special agents, clerks, assistiuits, ami scientific' student ai<ls at an annual salary of 
four luindred and eighty dollars (*aeh, luid other labor reejuired in conducting expe^ri- 
ments in the city of Washington and elsewhere; to prepare drawings and illustra- 
tions for (‘irculars, reports, and bulletins; and the agricultural experiment stations 
are hereby authorized and directc'd tx> eooj>erate with the Sec'rotiiry of Agriculture in 
establishing and maintaining experimental grass stiitions, for determining the l>e8t 
methods of c'aring for and improving meadows and grazing lands, the use of differ- 
ent grasses and forage plants, and their adaptability to various soils and climates, 
the be^t native and foreign H])e(‘ies for reclaiming overstocked ranges and i)asture8, 
for renovating worn-out lands, for l[>inding drifting sands and washed lands, and for 
turfing lawns and pleasure grounds, and for solving the various forage problems pre- 
sented in the several sections of our country, thirty thousand dollars. ^ ^ 

jPujRCHASE AND DISTRIBUTION oi^ VALUABLE Seeds: For the purchuse, propagation, 
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and distribution of valuable stHjds, bulbs, trees, shrubs, vines, cuttings, and plants; 
for rent of building, not to exceed two thousand dollars; the employment of local 
and special agents, clerks, assistants, and other labor recpiired, in the city of Wash- 
ington and elsewhere; all n(‘ceHsary office fixtures, transportation, paper, twine, gum, 
printing, i>ostal cards, and all necessary material and repairs for patting up and dis- 
tributing the same, and to l)e distributed in localities adaj)ted to their culture, tw^o 
hundred and seventy thousand dollars, of wdnch amount not more than forty-three 
thousand dollars shall 1 k^ exjiended for labor in the city of Washington, District of 
Columbia, and not less than one hundred and eighty thousand dollars shall bo 
allotted for Congressional distribution. * * * Prmrhled further, That twenty 
thousand dollars of the sum thus appropriate(l, or so much thereof as the Secretary 
f)f Agriculture shall direct, may l>e used to collect, purchase, test, proj)agate, and 
distribute rare and valuable setnls, bulbs, trees, shrubs, vines, cuttings, and plants 
from foreign countries for ex}M3riments with reference to tluur introduction into this 
country; and the seeds, bullw, trees, shrubs, vines, cuttings, and jdants thus col- 
lech'd, }>urchaHed, tested, and propagated shall not be included in geiuTul distribu- 
tion, but shall l>e us(‘d for e\jK*rimental tests to be carried on with the cooperation 
of the agn(‘ultural experiment stations, two hundred and seviuity thousand dollars, 
of which sum the Seendary of Agriculture is authorized to use ten thousand (hdlars, 
or so much thereof as may l)t‘ ne(‘essary, for the erec tion of aHniUiblt‘ seed wandiouse 
on the Department grounds for receiving, storing, cleaning, and j»ro}>erly preparing 
the seed handled by the Department. 

BEGXTLATIONS OF THE POST-OFFICE DEPARTMENT CONCERNING 
AGRICTJIiTirRAL EXPERIMENT STATION PUBLICATIONS. 

Section 872 of tlui Postal LaWvS and Regulations of the Ignited States 
reads as follows: Retrnlations for free tratismission of Inilletins and 
reports |und(n* the act of Congress of March 2, ISST] are prescribed as 
follows: 

(1) Any claimant of the privilege mnst apply for authority to exercise it to the 
Postmaster-dcruTal, stating the dah‘ of the establishment of such station, its pro}>er 
name or designation, its offic ial organization, and the names of its offic ers; the name 
of the university, c‘olleg(\ school, or institution to whicdi it is attached, if any, the 
legislation of the* State or Territory jwovitling for its estahlishnuuit, and any other 
granting it th(‘ benefits of the provision made* by (.'ongrc‘ss as aforesaid (accompanied 
by a copy of the act or acts), and whether any other such station in the same State 
or Territory is c‘onsidered, or claims to 1 h*, also entitled to the pri\ ilege; and also the 
pla(*e of its location and the name of tlu‘ post-otiiee where th(‘ bulletins and rc‘j>orts 
will be mailed. The apjdication must l>e signed by the officer in cdiarge of the 
station. 

(2) If such applicatiem l)e allowed after examination by the Deimrtment, the post- 
master at the proper office will he instructed to admit such bid lectins and reports to 
the mails in compliance with these regulations, and the otiieer in charge of the station 
will be notilkid thereof. 

(3) Only finch hiilletiiifi or reports as ehall have boon issued after the station heearne 

entitled to the benefits of the acd ejin Ikj transmitted free, and such bulletins or 
reports may lie inedosed in envelojies or w^rappers, sealed or imscTded. On the t'xtc*- 
rior of every envelope, w'rappc*r, or package' must he wTitten or printed the name of 
the station and place of its location, the designation of the incdosixl bulletin or report, 
and the word over the signature, or facsimile thereof, of theofik'er inc hargo 

of the station, to be affixe^d by himself or by some one duly clei>utcHl by him for that 
purpose. There may also be written or printed upon the enveloj)e or wrajiper a 
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r<‘quest that the postmaster at the office delivery will notify the mailing station 
of the cliange of address of the addressee, or other niason for inability to deliver the 
same, and upon a hulk i>ackage a request to the i)OHtma8ter to 0 |>en and distribute 
tlie “ franke<r’ matter therein in accordance with the address thereon. 

Bulletins pu))lished by the United 8tates Department of Agriculture and analogous 
to those of the station, and e?ititled to he mailed free under the penalty envelope of 
that Department, may also be adopted and mailed by the several stations, with their 
own publications, under the same regulations, and any bulletins or reports mailable 
free by any agricultural experiment station under these regulations may be so mailed 
by any other station having free-mailing authority. 

If such station’s annual reports be printed by State authority, ami eonsist in part 
of matt(‘r relating to the land-grant <*ollege to which sneh station is attache*!, then 
said report may l>e mailed frec^ (uitire hy the director of the station; j)rovided, in 
his judgment, the whole consislH of useful information of an agrieultural chara(*ttT. 

(4) The bulletins may be mailed to the stations, newspapers, or jiersons to wdiom 
they are by the foregoing act authorizetl to he stuit, and the annual reports to any 
address w’ith in the Tnited Stales, Canada, Mexico, or Hawaiian Kingdom (Sandwich 
Islands), but not to other foreign countries, fn^e of j>ostage. 

An order of the I*ostmaster-(rem‘ral dat<‘d January 189U, provides “That any 
article entitled to transmission free of postage in the domesti(‘ mails of the UniUni 
States, either in a ‘penalty’ envelope or under a duly au(hori/ed ‘fnmk,’ shall l)0 
entitled likewise to transmission hy mail free of postage between phuvs in Hawaii, 
Cuba, Porto Rico, and th(‘ Philippim^ Islands; from the Unittnl States to those islands, 
and from those islands to the Unitetl States.’’ 

Among rulings on matters of dtdail th(‘ following arx‘ tlie most important: 

“In HtMiding out bulletins from an agricultural t‘\|K‘rimeut station it is j)ermissible 
to im'lose p(>stal cards to enable correspondents of the station to a(‘know’U‘(lge the 
receipt of its publications and to request tladr continuous transmi.s»sion. 

“Ciques of th(‘ reports or hulUdins of the agri<*ultural exp(‘riment stations, wiiich 
are purchased, jiaid, or su))scnbed fo?', or otherw is** disiM»st‘d of for gain, wlum s(*nt in 
the mails, are not <‘ntitled to fr**** (‘arriage under tin* ‘frank’ of the din*ctor of the 
station.” 

Station Imlletins and re[>orts, consisting of t ypew ritt<*n matt<‘r <hiplicate<I on a 
mimeogni])h or otiu'r diipli<*ii.ting machine, “retain their chamc'h'r as fr<*e mattcT 
when projjerly frank(‘d hy tin* <lire<‘tor (d the sUition.” 

(’anls upon which are ]>rinted hnlletins is>;ned hy agricultund expiTiment stations 
established under the provisions of the act <d' Mar<*h 2, 1887, may la* s<*nt t)j)eiily in 
th(^ mails, free of iM)stag(‘, ])rovided the ad<lr<*HS side of KU<*h <*ardM l>t*ars th(* indicia 
prescrilK‘d in pariigrajdi section 517, Postal Uiws and Regulations, f*)r enveloixjs 
used by the eA{H*rimeiit stfitauis referred to in mailing <«>pies of their bulletins and 
rei)orts. 

Rei)ortK of State boards of agriculture or otb<‘r State boanls, eommissionei's, (»r offi- 
cers, even tliough they contain station bulletins and r**ports, can not be sent free 
through the mails under the fraruc of tlie director of the station. 

The (‘aUdogiie of the college of which the station is a ilepartment *uu not 1 m* sent 
free through tlie mails under the frank of the dirtvlor of the station, whether said 
catalogue is published separately or is l»ound together wdth a station publication, 

BXTIilNGS or THE TBEASHBY DEPABTHENT AFFECTIKO AOBI- 
OHLTITBAIi EXPEBIMENT STATIONS. 

From copies of lettern addrewsed to the Secretary of the Treaaurj’' 
and others by the First Comptroller of the Treasury, relating to the 
construction of the act of Congress of March 2, 1SH7, and acts supple- 
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nientary thereto, the following digest has been prepared for the use 
of the stations. The sections are those of the act, the dates those of 
the decisions by the Comptroller: 

si-xrrTON — lANUARY 30, 1888. 

That the annual financial ntateinent f)f the Htationy, with vouchers, hhonhl not be 
Heiit to the TreaHury Departirient, but that a (‘opy siiriply of the rei>ort that in made 
U) tlu* gov^enior in to he sent to the S<*(Tetary of the Trea.Mury. 

HKCTION 3 — JANl'ARY 31, 1888. 

Firnt. That the Treasury Department will not require officers of ex]:>eriment sta- 
tions to do or j)erform anything not spe<’ifically reqiiir(*d by said bill. 

Second. That the S(‘cretary of th<* Treasury is not n^iuired to take a ImukI of the 
officers of saiil stations for the money paid o\er under the provisions (d said act. 

Thinl. That no reports will be rHpiire<l from tlm stations dire<‘tly to the Secretary 
of the Treasury; but the governor of the StaU‘ must smid to the Secretary of the 
Tn^asury a copy of the report made to him liy the colleges or stations. 

SK<TioN 4 — i)K(»:Miii:u ]<>, 1895. 

The Solicitor of theTreiisury write''. I am of the o])inion that there is no author- 
ity for an agricultural experiment stathui to sell its bulletins (»utside of the State or 
Terntorv. Congress approiaiates for the juihlic'ation and fre(‘ distrihnfion of the 
bulletins, and neither expressly nor bv necessary implication authorizes their sale.” 

SECTION t)~Ae(,isT2, 1888. 

The fiscal year commences on tlie Ist day of Jnlv, corrt^jsmdiug with the llscal 
year of the (iovernment. 

An agri(‘ultural station entitled to the Ixmtffits of said appropriations made by 
Congre.ss can anticijiate the pa> ment to 1 k" made July 1, and make ('ontnn ts of ]>ur- 
ehases jirior to that time, if it shall he nec-essary t«> carrv on the work of the shition. 
Of course, no porticai of Siiid approi>riations jiaid in quarterly installments can lie 
drawn from the Trx‘asury unless needtsl for the purposes indi(‘ated in the act; and 
so mucli of w’hat is so drawn as may not have Ihhti expended within the >ear must 
be accounted for as }»art of the appropriation for the following year. 

section 8 — .lANCARV 30, 188S. 

The State of New’^ York ought to designate whether to the college or to the station 
or to both it desires th(» ap[)ropriation to be applied. The eighth section of the act 
seems to authorize the State to apply such Inmefits to exjieriuuuital stations it may 
have established as it desires. 

Where there are no experimental stations (Minnected w'ith the colleges, the legisla- 
ture's of such States must connect the agricultural experiment station wdth the 
colleges already established under the act of July 2, 1802; there is no authority in 
tile act authorizing the establishment of agricultural experiment stations independ- 
ent of said colleges. 

The a(‘t contemplates that where stations have already liecm establislied discon- 
neck'd from the colleges, the legislature's of such vStates may make such ])r( •visions in 
regard thereto as they may deem proper; but it does not authorize the establishment 
of stations exc't^pt in connection with the (*oUeges that were at that time or might 
thereafter lie established under the act of July 2, 1802. 
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SEC'TION 8 — FEBRUARY 14, 1H88. 

Where there iw an agricultural college or station which may have been established 
by State authority and is maintained by the Stab*, the t‘ighth section of the alK)ve 
act would authorize the State to designate the station to which it desir(‘d the appro- 
priation to be applied, whether to one or mon*, or all, and tin* Secretary of the 
Treasury sh< mid make the payment under the appropriation to whichever one the 
State might de^ ‘ 

SECTIONS 1 ANJ> H — EEBRUARY 15, 1888. 

(1) When an agricultural college or station lias ht'en esUiblished undtT the act of 
July 2, 1862, each college* is (‘iititled to the lumelits of the provisions of said aed (i. e., 
of March 2, 1877). 

(2) In a State where an agricultural i-ollege has been (*stablished under the* ait of 
July 2, 1862, and agricultural stations have also been i‘stablish(‘d, either under the 
act of July 2, 1862, or liy State authority, before March 2, 1887, the li'gislature of 
such State* shall deti*rmine A\hich one of said institutions, or how many of them, 
shall receive the benefits of tlie act <»f March 2, 1887. 

(3) If the legislature of any vState in whiedi an agricultural coll(*g(‘ luus been estab- 
lished undi‘r the act of July 2, 1862, desiK's to establish an agricultural sbition \\hich 
shall be entitled to the benefits of said act, it must (*stablish such station in connec- 
tion with said collegi*. 

PROVISO TO SEITIONS 1 AND 8 --DKCKIVIBER 7, 1888. 

It is within the power of the legislature of any St-aU* that has accepted the pro- 
visions of said actof March 2, 1887, to dispose of tin* amount appropriaU*d by (^ingress 
for said station to eith(*r oni* or all id* the agricultural colli*g(‘K or stations vliich may 
have be(*n established in said State by virtui* of (*ither the j)ro\ihions of tlu* act of 
July 2, 1862, or the jirovisions of said (*ighth section of the act of Mao h 2, 1887. 

The whole reb])onsibility r(‘sts upon the State legislature as to how the fund apjiro- 
priated by Congress shall be distributed among these \arious invtitntion.s of the 
State*, provided there is one or more agricultural college's with which an agricultural 
station is conneeb'd, or one* or more agricultural stations. 

RULINGS OF THE DEPARTMENT OF AGRICULTURE ON THE 

WORK AND EXPENDITURES OF AGRICULTURAL EXPERIMENT 

STATIONS. 

In connection with examinations of the work and expenditures of 
the agfricultural experiment sttitions established in accordance with the 
act of Clong^ress of Martjh 2, 1887, under authorit}^ ^iven to the Setu’e- 
tary of Agriculture liy Congress, cpiestions have arisen wliich have 
seemed to make it advisable to formulate the views of this Depart- 
ment on certtiin matters affecting the management of the stations under 
that act. The statements given below ha\e therefore ))een prepared 
to cover the points which seem to ri^quiro special attention: 

EXPKNDITUUKS FOR PERMANENT SUBSTATIONS. 

This Department holds that the expenditure of funds appropriated in accordance 
with the provisions of the act of Congress of March 2, 1887, for the mainbmanceof 
permanent substations is contrary to the spirit and intent of said act. The act pro- 
vides for an experiment station in each Rtate and Territory, which, except in cases 

« U. 8. Dept. Agr., Office of Experiment Stations Circular 29. 
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Specified in the act, is to ])e a deparinient of the college established under the act of 
Congress of July 2, lSh2. The objects of the stations, fis defined in the first-men- 
tioned act, are evidently of such a character as to necessitate the services of scientific 
and expert 'workers. Mo.st of the lines of investigation named in the act are general, 
rather than local, and involve scientific ecpiiimient and work. Jt is obviously the 
intent that tlu* stations established under this act shall carry on important investi- 
gations which shall be of g(*neral benefit b) the agriculture of the several States and 
Territories. The sum of $15,000, which is annually a])pro{)riated ]>y Congress under 
this act for each station, is only sufficient to carry out a limitt‘<l miml>er of inv^esti- 
gations of the kind contemplated by the act. 

As tin* work of the stations in the <lifferent States luis develojK'd, it has been hmnd 
necessary to limit, ratlu‘r than expaml, the lines of work of the individual stations. 
Thorough work in a few lin(‘s has be«*n found much more effective and j>r<»duc4iv"(‘ of 
more useful results than small invt‘stigation.s in numerous lines. When we consider 
the natun' of the investigations, the amount of money ])rovided for ttu' work of each 
station, and the fact that th(‘ a(*t (‘xpressly provides for only a single station in con- 
nection with (‘ac“h college, it becomes v(‘ry cl(*ar that expenditiirt‘s such as are necc^s- 
sary to <‘ffe(‘tiv(‘ly maintain [>ermanent substations ought not U) be made from the 
funds grant(‘d hy Congress to tin* States and Terribiries for experiment stations. The 
maintenance of permanent substations as a rul(‘ involves the erection of buildings 
and th(‘ making <)f other permaiumt improvenuuits. The sums of money which can 
be e\]K‘nded for p(*rmant*nl improvements un<h‘r the act of Congress aforesaid are 
Sf> small that it is clear thev were not intcmdiMl to meet tin* n(‘eds of m<>re than one 
station in each Stat<‘ ami Territorv. 

Wluui tlu‘ legislatur(‘ of a Stiit<‘ oj- TiTritory has given its assent tx) tin* })r(*visions 
of the act of (’ongress of March 2, 1S87, and luis designated the institution which 
shall receive the beiu'tits of sai<I act, it vvouhl setun to hav'(* exhauste<l its i>owers in 
the matter. The responsibility for tin* maintenanee of an ex]>eriinent station under 
said act devolves upon tin* governing hoard of the institution thus d(*signat<*d. If 
th(' l(*gislatnre of the State or Territory sees fit to i>rovid(* funds for tlu* ('(pnpment 
and maintx*nanc(* of other e\j>erimenl stations and to jmt them umh*r the control of 
the same gov(*rning hoani, well ami good, hut this dot's n<d in anv way diminish the 
rt'sponsihililv of the lM»ar<l to ad min i.^ter the funds granted by Congress in accordance 
with the prov isions of said act. 

The wisdom of Congress in limiting the number of stations to ht* estiihlished in 
each Stab* and T(*rritor} under the aforesaiti act has been clearly shown hy the 
ex]H*rienet* of tlu* few States and Territories which have attempted the maintenance 
of substations with the funds granted under said act. The exjKnise of maintaining 
suhstations lias as a ride materially weakened the central station, and the investiga- 
tions carried on at the substations have lK*en sniK'rfieial and temporary. It i^ granted 
that in many States and Territories more than one agricultural experiment station 
might do us(‘fnl work, and in some States more than oiu* station has aln'ady been 
sneeesHfiilly maintained; hut in all these cases tlu* State has given funds from its owm 
treasury to supplement those given by Congress. It is also granted that exi>eriment 
stations established under said act of Congress and having no other funds than those 
jirovidnl by that act wull ofbm net'd to carry on investigations in differt*nt Kxalities in 
their respective States and Terntorit*s, but it is hel<l that this should l)e doiu* in such 
a way as wdll secure the thorougli supervision of such invi'stigatioiis hv the (‘X])ert 
ofiicers of the station and that arrangements for such experimenbil inquirii's slu uhl 
not he of so i>ermanent a chanuder as to jirevent the station from shifting its W’ork 
from plai'e place as circumstaneea may require, nor involve the ex})enditim‘ of 
funds in such amounts and in such ways as will w'eak(*n tlu* work of the station as a 
whole. 

As far as praxdieahle, the cooperation of individuals and eommunitii's benefited by 
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these 8pe(‘ial investigations should h(‘ sought, and if lU'C'essary the aid of the States 
invok(‘d to earry on enterprises too great to h(‘ sueeessfnlly eondu(*te<l within the 
limits of the ap])r()])riation granted by C\)iigress under tiie act afort»said. 

PURCHASE OR RENTAL OF LANDS FOR A<lRUaiLTURAL K.V1*ERIMENT STATIONS. 

This l>('partment holds that the purchase or rental of lands by the experiment 
stations from the funds appr()[)riated in acivmlance with the proviHi(uiH of the act 
of OongresH of March 2, 1887, is contrary to the spirit and intent of said act. The 
at‘t provides for ‘‘paying the necessar}' expenses of conducting investigations and 
experiments and printing and distri))nting the results. * * * Proriifai, however^ 

That out of th(‘ lirst annual ap])ropriation so received ])y any station an amount not 
excecMling onc-tifth may l)(‘ ex]>ended in thi‘ erection, enlargement, or repair of a 
building or buildings necessar\ for carrying on the work of such stations; and there- 
after an amount not e\c(‘eding 5 js‘rc(‘ntum of such annual at)propriat ion may l)e 
so CApiMuled.’' The onlv n‘ferenc<‘ to land for th(‘ station in tiu' a(‘t is in s(‘(‘tion 8, 
where Btate li'gislature^ an* authorized to apply a]vpro]>riations made under said 
act h> se[)arate agricultural colleges or schools i*sbiblisln‘d by tin* State “\\bi(*h 
sliall ha\e conncct(*d tberevsith an cx})(*rimental farm or station.” The strict limi- 
tation of the amount j)rovi(l(*d for buildings and the abs(*nco of any jjrovision for 
the pnrchas(‘ or nmlal of lands, when taken in conmndion with the siatennmt in the 
eighth section, uhicli treat‘d the farm as in a sen^(» a necc'ssary adjunct of the (‘dnea- 
tional institution to which the whole ora jairt of tlu* fmids appropriated in ac*(*ord- 
aiHV witli sahl act n)ight in certain cases be <U‘\oted, j>oint to the conclusion that it 
was expected that the institJition of which the stati(»n i« a d(*partmcnt w'ould snjjply 
the land needed for <*\p(‘rim(*ntal purjMKM's and that charges for tlu* purchase or 
rental of lands would not be ma<le against the fiiiuis ]>rovlded 1)\ ('ongn‘SH f<»r the 
(‘Xi)erim('nt station. This eoiu'hHion in reenfor<*(*d by consideration of a wist* and 
economic }>olicy in tlu* managt'incnt of agricultural t*\j)t‘rim(*nt stations, (‘specially 
as relating to cast*s in which it might be desirahh* for the station to hust'laiul f(»r 
(‘xj>erimentiil ]>ur[)os(*> in diff(*rt*nt localities. The inv(‘stigation^ (‘arri(‘d on by the 
stations in sucli cas(*s being for tlu* dir(H*t bt‘nerit of agricnltnre in tlu* localities 
where llu* work is doiu*, it s(*(*ms only reasonable that ptTsons or communities whose 
inh*rests wdll be advance<l by tlu* statiow work should confributt* the tise of llu* small 
tracts of land which will 1 h* r(*(|iiired for t'xperimentul pnr[)oH(*s. FxjR*ri(*nct* show's 
that in most cases the statituis have liad no dillicnlt\ in securing such land as they 
needed, without expense, aiul it is ItclicNcd that this may be dont* in every case 
without injuriously affecting tlu* interests of the stations. 

EXPENDITURES BY AtUilUULTCJRA L EXPERIMENT Kr\TIONH FOR UARRYINt, (»N FARM 

OPERATIONS. 

This Departm(‘nt holds that expenses incurred in conducting the operations of 
farms, whether the farms arc connected with inatitutiouH estiiblished under the act 
of Congrt'ss of July 2, 18t)2, or not, art* not a proper charge against the funds appro- 
priated by Congress for agricultural experiment stations in uccordaru‘e wdth the acd 
of Congress of March 2, 1887, unless such operations definitely constitute a part of 
agricultural investigations or experiments planntHl and condiuled in at'twdanct* 
with the terms of the act aforesaid under rules and regulations prescrilied by the 
governing board of the* station. The performance of ordinary farm o])eration8 by an 
experiment station does not constitute experimental w'ork. Operations of this char- 
acter by an experiment station should he confined to such as are a necessary part of 
experimental intpiiries. Carrying on a farm for profit or as a model farm, or to 
secure funds which may be afterwards devoted to the erection of buildings for 
exi>eriment station purposes, to the further development of experimental investiga- 
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tion, or to any other purpose however laudable and desirable, is not contemplated 
by the law as a part of the functions of an agricultural (*xperinient station estab- 
lished under the at‘t of Congress of March 2, 1887. Section 5 of that act jdainly 
limits the expenditures of funds a]>pr(^j)riated in accordance with said act to “the 
necessary exiiensc's of conducting iiivestigations and experiments and printing and 
distributing the results.” 

FUNDS ARISINO FROM THE HALE OF FARM PRODUCTS OR OTHER T’KOPERTY OF AN 
AORKMILTURAL EXPERIMENT STATION. 

This Department holds that moneys received from tin* sales of farm products or 
other property in the possession of an agricultural ex]>(‘riment station as tlie result 
of expenditures of funds received by the station in ac(‘ordanc(‘ with the act of Con- 
gn*ss of March 2, 1887, rightfully belong to the experiment station as a department 
of the college or othi‘r institution with winch it is connected, and may be expended 
in accordance with tin* laws or regulations governing the tinaiicial transactions of 
the governing hoar<i of the* station, provide<l, however, that all expenses attending 
such sales, including those* att<‘nding the delivery of the i)roperty into the }>(jss<*s- 
siori of the purchaser, shonI<l 1h* d(*diicted from tin* gross r(‘cei[)ts from the sales and 
should not Ik* made* a charge against tin* fumls apfu’opriated by (’ongress. 

la.MIT OF E\ fENDITl’RKs OF lAl’ERIMENT STVTlOVs 1)URIS(, ONE Fls( K\. E \R. 

This Departmc'iit holds tliat (*xpcnsi*s inciirn‘d by an agrieultural ex}K*riment 
station ill any one liscal yc'ar to he paid from the fumb pro\id(*d under tht* act of 
(’ongress of March 2, 1887, should not exceed the amount aj>i)ro[)riate«l to the station 
by (’ongress for that year, an<l especially that all p(‘rsonal ser\ ices should ht* paid 
for out of the a[)propriation of the year in whieh tht‘y wc'rc* jK*rfovnu*d, and that 
claims for compensation for su(*h services can not ])ro])erly Ik* ]>aid out of the ajijiro- 
priations for snccee<ling y cal's. The s(‘veral approjirialions for experiment stations 
under the afor(*said a<‘t are for one year only, and othcers of experiment stations 
have no authority to contract for cx]>enditures beyond the y(*ar for which Congress 
has ma<lc afipropriations. 

This is plainly implied in the act afort*saitI, inasmiieh as s(‘Ct ion 8 jirovides that 
nnexpt*nde<l halanet‘s shall revert to the Treitsurv of tin* rnited States, ” in older 
that the amount of nnm(*y appropriat(*d to any station hhall not e\rt‘t*d tin* amount 
actually an<l iu*<’esHarily ri*<juire«l for its maintenance ainl snppoit.” The annual 
financial report n*n(U*ri‘d in the form prescribed by this Department should in (‘very 
case include only the m‘(*iptsaud e\iK‘nditures of tin* liseal year for wdiieh the report 
is made. 

EXT’ENDITURES UY V(, RK'ULTUR \ L KXI’ERIMENT .STATIONS FOR V W UTER SYSTEM TO HE 
( llAROKl) CNDKK “BUILDINC.S \M) UECAIRS.” 

This Department holds that expenditures by agricultural exjieriment stations from 
the funds approi>riated in act'ordance with the act of Congress of March 2, 1887, for 
the construction of w’clls, cisterns, ]K>nds, or other ivservoirs for the storage of water, 
and for piping, and other materials for a system of storing and distrilmling water, 
are properly eluirged, under abstmet 18 in the sehediiU* for tinancial reixwts ])re- 
scribed by this Department, as Ixung for improvements on lands w hieh hav e hitherto 
been held to come under the head of “ building and repairs.” The fact tliat a water 
system may lx* a necessary adjunct of certain experimental imjuirics does not affec't 
the case, inaHUiuch as the limitations on expenditures for improv ements contained in 
section 5 of the a(*t of Congress of March 2, 1887, expressly stipulate that these 
improvements shall be such as are necessary for carrying on the work of the station. 
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EXrENDlTlTREH BY XURKMJLTOKAL EXPERIMENT STATIONH FOR MEMBRRHHIP IN A^IU- 
orJLTURAB AND OTHER 0K(iANIZAT10NM. 

ThiH Department holds that merntierBhip fees in asBoeiatioiis and other orj;auizar 
tioiis are not a proin^r charge against the funds appropriated ])y Congre^jS in accord- 
ance with the act of March 2, 1887, except in the case of the Association of Americ’an 
Agricultural Colleges and Experiment Stations, wliich is held to he an essential part 
of the system of experiment stations established under said act. 

THE BORROWINO OF MONEY TO CAY THE EXF'KNSES OF XCJRKTTLTCR VE EACEHIMENT 

ST\TlO\S. 

This Department holds that experiment station otiicers hav^e n(> authority to borrow 
money to ])e repaid out of ap[)ropriationH made iirnhu* the a<*t of Congrc'ss of March 
2, 1887, and that (‘liargi's for interest can not properly he made against lumls appro- 
priated under that act. 

A. (J. Tkuj:, I >! rector, 

Aj)proved: 

J. Hterlln(j Morton, Secreiarj/. 

Washington, D, C., March JOj MW. 

THE USE OF EXCERIMENT STATION FUNDS FOR OOJJ.ECiE J’l RCOSKS, 

This Department holds that no portion of the funds appropriated In Congress in 
ac(‘ordanee with tlie act of March 2, 1887, (*an legally he used, t‘ith(‘r directly or indi- 
rectly, for paying the salaries or wages of professors, teachers, or oth(‘r personswhose 
dutu's are eontined to teaehing, administration, or otljer i\ork in eonnection w itli the 
courses of instruction given in the colleges with which tlu^ stations ar<‘ conne(*ted or 
in any otlier educational institution; nor should any otluT c\j)cnses (‘onn<‘cted with 
the work or facilities for instruction in school or (‘olh^ge courses lx* ])aid fnun said 
fund. In cas(‘ the same ])ersonH are employed in both the exp(‘riinent station and 
the other do])artments of the college with which the station is connected a fair and 
equitable di^i8ion of salarit's or wages shouhl he imule, and in case of any other 
expeiidituri's for the joint henetit of the experiment station and the (►ther <lepart- 
ments of the college the aforesaid funds should he charged with only a fair share of 
such expenditures. 

Respectfully, A. Trie, IHrcctor, 

Approved : 

James Wn>oN, Sccrctarff of Agriculture, 

Washington, D. (’., Octal er 1810 , 



OaOAUIZATIOSf OF GOVEENING BOAEDS AND EULES ADOPTED 
BY THEM FOE THE EEGDLATION OF AGEICDLTTJEAL EXPEEI- 
MENT STATIONS. 

AJ^ABAMA. 

Agricultural Experiment Station of the Alabama Polytechnic Institute, 

A nhani. 

l)c[)iirtinent of tho Ahi])aina rolyUn'linic Institute. 

The Alabama Station is a department of the Alabania JVdyteehnie Institute and is 
governed by the ])oard of trustees of the institute. There are twelve members in 
the ])oard, two of whom, the governor and the State superintendent of ediieation, 
are ex ollieio. The otlnr memlx'rs are appointed by the governor for six y(*ars, one 
from eai'h Congn^ssional district, except the district in which the institute is located, 
which is entitled to two members. This board has su]>ervision of all matters per- 
taining to the election of otiicers of the station, the appropriation of its funds, and 
tile tinal decision of all qu<*stions relating to its management. There is a standing 
comrnittet* of the board consisting of three members, (h‘signated the committee of 
trustees on the ext>eriment station. This committee is reipiire*! to visit the station 
ea(‘h year and make a special report at the annual metding of tlu* board. No })er- 
manent improv(‘ment may be made without its approval. Tin* gimeral <‘ontrol of all 
the affairs of the station not exercis(‘d by the board is intrusted to a station council 
appointed or el(‘ct(*d by that board and consisting at ])resent of the president, 
direct(»r, heads of divisions, and associate chemist. No rules have been adopted by 
tin* board. 


Canebrake Agricultural Experiment Station, Jnioufofn}. 

The Cani'brake Agricultural Kx[>erinu*nt Station is maintained (‘xt'lusively by the 
State, The board of control ('onsists of the commissioner of agriculture of the State, 
the direct(ir of the station, “and five cultivators of ('anebrake land.” The director 
of the station at Auburn is by hnv director ex otlicio of the (’anebrake Station. The 
ri‘Hident memiHTs of the staff are an assistant ilirector in charge, veterinarian, and 
treasurer. 

Tuskegee Agricultural Experiment Station, TKtfbgee. 

The Tuskegee Agricultural Kxiierimeiit Station is managed by a board of control 
consisting of tlie State commissioner of agriculture, the ])resident of the Alabama 
rolyt(‘chnic Institute, the director of the experiment station at Aiilmrn, and the 
memlx*rs of the board of trustees of tlio Tuskegee Normal and Industrial Institute 
who n^side in the town of Tuskegee. Immediate oversight of station affairs is exer- 
cis(*d through an executive committee of the Iniard of control. A State hnv provides, 
“That the Ixmrd of control must (uiuse such experiments to 1 h^ madt* at said station 
^ will advance the interest of scientific agriculture, and to caust* such chemical 
analyses to made as are deeineil necessary, all analyses, if rt‘(|uested, to 1 h; under 
the supervision of the comndssioner of agriculture, by the chemist of the agricul- 
tural department, wdthout charge*.” 
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A.Xj A.SK! A. . 

Alaska Ag^ricultural Experiment Stations, Sitka ^ Kenai, and Copper Center. 

Under the supervision of A, C. True, Director, Office of Kx|)eriment Stations, 
United States Department of A jicri culture. 

The Alaska lilxperiment Stations are under the direct control of the* Secretary of 
Agriculture, who manages them through the Office of !Exi>eriment Stations, the 
Director of which exercises general supervision of this enteq>risi\ The immediate 
management of these stations is committed to a special agent in (ffiarge, 

ARlZOlSrA. 

Agricultural Experiment Station of the University of Arizona, Tucson. 

De})artnient of the University of Arizona. 

The governing board of the Arizona Station consistH of the governor of the Terri- 
tory and the superintendent of public instruction (‘x officio and four inenil>ers 
ap[Kunted by the governor for an indefinite term. The goxernor also has the power 
of removal of members. Board nundings are held t\\ic(* a month. No system of 
rules regulating the conduct of station officials has l>i*en .adopUNl Tht^ director is 
given full charg(‘ of sUition affairs and is held responsible for rt‘hults. Matters 
requiring the formal approval of the board are submitted at the regular meetings. 

A11KANHA8. 

Arkansas Agricultural Experiment Station, Faijdtcnllc. 

Department of the University of Arkansas. 

The governing board of the Arkansa'^ Station is the board of trustees of the univer- 
sity, which is eompose<l of the governor of the State (chairman (‘x otli<‘io) and six 
members, one from each Congressional <listrict, appointed by the governor, with the 
consent of the senate, for a term of six years. The boanl has entire management of 
the station in regard to salaries, a])pointnieut of offictu’s, and important exiKuiditures. 
Immediate ov(*rsight of the station is intrusted to a committei* of the board, con- 
sisting of three members. Th(‘ trustees are required by law to liokl (»ne meeting at 
the university and as many special meetings as may be m^cessary. N(» rules or rt'gu- 
lationa pertaining directly to the ex])erimeut station have Ihhui adoptetl. Appoint- 
ments are made by tlu‘ trustees for a U*nn of one year. The director has general 
supervision of station affairs. He is rei|uire<l to n^port minually through th(‘ president 
to the trustees on the condition <»f the statitm, the exjKTiments in progress and com- 
pleted during the year, and j)ropo8ed new work. Each head of division selects his 
own line of work, subject to the approval of the director and hoard of control 

C'ATAFORNIA. 

Agricultural Experiment Station of the University of California, Berkeley, 
Department of the University of California. 

The California Experiment Station is under the management (»f the board of trus- 
tees of the university which consists of the governor of the State (president of the 
board), lieutenant-governor, the sjjeaker of the assembly, and the State superintendent 
of public instruction, as ex officio members, and 16 members apixnnted by the gov- 
ernor, with the approval of the senate, for terms of sixteen years. Meetings are 
usually held monthly or more frequently. No formal code of rules has been adopted 
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by the board. Up to the present year the work was practically under the direction 
of the direi'tor, the regents and president of the university taking no lognizance of the 
details, but only of the success of the work by the jK'ople of the State. Now, how- 
ever, there are fortnightly meetings of the station staff presided over by the director, 
in which the station ptdicy and exr>enditures, as well as the work to be done, an^ gen- 
erally discussed and decided upon, especially as to the apportioninent of funds, 

C<>r.01lAI>0* 

Agricultural Experiment Station, /hr/ Crdllvn. 

Departnanit of the State' Agricultural College of Colorjido. 

The governing Ixiardof the Oilorado Station is the Stale* lK»ard of agriculture, which 
consists of eight nH*nil)ers appointed hy t^e governor and c(»nfirnied by the State 
senate, w ith the governor of the State and the president of the cf)llege ex otlh'io. The 
term of ofiice is eight years. Tv\o member-s are appointed biennially. If \acancies 
occur before* the term of oti\ceexpirc.s they are filled by the n*maining mcndiers. There 
are a numlK*r of standing <*oninnttei‘s, but these committees do not have the authority 
of the board excejd by special authorization. The most important cenmnittee* is the 
exeenitive committee, ceniisisting <»f five members selected by ballot for tw(» >ears, 
which was formed i‘.*-iH*ciall> to suf>er\ise the affairs of the experiment station. This 
eommittee meets monthly and audits the expenditmes of both experiment station 
and college. The board hohls two met*tings annually, om* in I>ei‘eiid)er and ont* in 
June. Otlier meetings ma\ Ik* called b\ the presi(h*nt of the board at the reejuest of 
three memlM‘rs. Regulations governing the future a(*tion of the board and staff were 
adoiited in December, IHfifi, its follows- 

HptUJI.ATlONS <»K THK StATK Ro\UI) OF AoUKU-LTlMiC (»OVEKVlN(. Till: KveUKHIEXT 

St^tuin. 

Jiesofrrd, That the following eommunieation from the I)in.‘(*tor of Kx]>eriment 
Stations of the l^nit(*<i Statt*s Ik* spread on the records and adopted, as c\j)res.sing 
the future policy <.)f the board regarding the work and organization of tin* (*xperiment 
station : 

V. S. Department ok AoKicrLTi re, 

“Offue of experiment Stv-uons, 
'^Wdshmgton, D. (\y .unjust 19^ 1899. 

“ Hon, P. P, Sharp, 

uf the Bonnt af A (jriniliurc, Denver^ Colo, 

“Dear Sir; Iteferring te our recent conversation regarding the organization and 
work f>f the Colorado Experiment Station, it seems to me that the following points 
should especially engage the attention of the governing Iniard in consideiing the 
reorganization of the station: 

'*(1) The station is, under the law, a department of the college, and as such 
should have an organization which will ct>nsK>}idate it and enable it to work as a unit. 
Experience shows that this can best l)e done by giving the station its own executive 
head (a director) and organizing a staff to work under Ids imme<liate direction. 

‘*(2) The director should he made fully resiX)nsible for the planning and carrying 
out of the work of the station, for its eX|.)enditure8 and publications, and for the 
management of all business details, and he should be given ample authority f(>r these 
purj)oaes. The board should hx)k to him for tlie initiative in all matters relating to 
the station, including the nomination of members of the staff, and should <»rdinaril 3 '^ 
confine itself to the appointment of the officers of the stetion and passing uj>on the 
plans for W’ork and expenditures submittcxl bv the director, through the president 
of the college, and auditing accounts. The director and other chief officers of the 

8. Doc. 148, 58~2 18 
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station should be chosen to serve during gcx)d behavior and efficiency, and the plans 
of work and expend itimis should be submitted to the board annually. 

“(8) The members of the staff should be individually responsible to the director 
as rt^gards station work, and should be held to the performance of work ordered by 
the director, which would often involve the cooperation of several members of the 
staff. As members of the station staff the professors should be distinctly subordinate 
to the director. In this respect they should hold a different position as regards sta- 
tion work from that which they hold as instructors in the college. Thus, the pro- 
fessor of chemistry is the head of the department of chemistry of the college, as far 
as instruction goes, and as such is subordinate only to the presiflent of the college, 
but as chemist of the shition he should act under the orders of the direch)r. 

“(4) The station council should be simply an advisory body, holding meetings for 
consultation on station interests, but voting, if at all, merely to express opinions. 

‘'(5) The general plan of ex])enditure8 should Ikj drawn up annually by thedirector 
after consultation with members of the staff and approved by the board. This should 
includ(‘ estimates for salaries, c'xjH'uses of the several departments, publications, etc. 
There should always be a certain reserve fund, to sixuit at the discrcdion of the 
director, to meet emergencies arising during the year. 

“Expenditures should be made on requisition <lrawn by the different memlx^rs of 
the staff and ap[)roved by the director, and all bills slioiild be* approved before jmy- 
men! by the director. The accounts and vouchers for each year should be finally 
auditt*d and indorsed by a committ(*e of the governing board. 

“(6) The main work of the station should Ix' along one or two lines, and all mem- 
bers of the staff should co<q)erate in this work as far as ])racticable. This ne(*d not 
exclude sinalh'r pieces of work in a few other lines, and it is well for each de]»artment 
to have some \\ork in which it alone is (‘oncerned. In Colomdo it seems natural and 
desirable that the station should concentrate its >vork on irrigation pn^blems, and it 
should be a h'ading authority on these problems. * 

“Plans for the work should l)e carefully drawn up annually })y the director, after 
consultation with members of the staff, and when api>rovt‘d by tht* board should lx* 
carried out carefully and vigorously. Careful attention should be giveii to the projxir 
recording of work, and the station records shoukl Ik* j)rt*served in fireproof safes or 
vaults. 

“(7) All the work of the station, wherever conducted (whether at Fort Collins or 
in other localities in the State), should be uud(‘r tin* immediate charge of the director, 
or sucli m(*nibers of the staff as he may assign to have (‘barge, and thcdirectorshoiild 
l)e made r(*s])onsihlc for the management (d all work w ithout r(*gard to lo(‘ality. Sub- 
stations are 7iot contemplat<*d by the Ilatcli Act, and have generally proved very 
expensive and of little value, those in Colorado not being exce[>tions to the rule. 

“The station should w'ork for the general interests of the agriculture of Colorado, 
and should carry on its investigations wherever they can Ixist be prosecuted, hut 
sliould be free to move its field w^ork from point to point as the requirements of the 
work may demand. It is n(M fair to the farmers of the State to maintain expensive 
substations in two or three favored localities. The amount of field work to 1)6 done 
at Fort Collins should be determined by the nature of the investigations pursued by 
th(* station at any time, and may l)e relatively small. If the station is organized to 
pursue a series of special investigations for the benefit of Colorado agriculture, there 
will belittle difficulty in deciding where the work {*an best be done. The location of 
the work in any given instance should, of course, be left to the director and other 
expert officers of the station. 

“I am not sure I have covered all the points you desired me to touch upon. I 
shall, of course, be glad to write you further at any time. 

“Very respectfully yours, 


“(Signed) A. C. TauEd^ 
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liesolvedy That in order to carry the foregoing recommendations into effect, the 
following regulations be adopte<i: 

(1) That the experiment station shall be a department of the college (as pro- 
vided by law ), with the director as the responsible head. The heads of the sections, 
with the president of the college and the secretary of the State board of agriculture, 
shall constitute the advisory council to meet with the director from time to time for 
mutual consultation and consideration of station interests. 

(2) Excepting for the year 1900, for which year the executive committee will 
act, in March, for the board, the director shall j)repare and submit to the board, at 
its annual (December) mec'ting, after consultation w ith members of the staff, plans 
for the station work and estimates for the expenditures for the follow ing year. After 
approval by the board it shall be the duty of the director to see that such plans are 
duly carried out, and thereafter such work, wherever carried on, shall be under his 
immediate chaige or such memlH*r of the staff as he may assign to it. 

(3) Expenditures from tlu‘ funds under station control shall be on reiiuisition 
signed by the director, and the bills appro\ed by him before being audited by the 
executive cr)mmitte(* and paid. In the ahsence of the director at or near the close of 
the nK)nth, some other member of the staff may be designated by him to act in his 
stead in this rt*gard. 

(4) Bulletins or other regular xaiblications of the station shall be prinkHl on the 
approval of the director and authorization of the executive committee. The print- 
ing of these shall be done, wdiere i>ossible, on contracts made by the director at the 
lowest figure obtainable on competitive bids for such work upon uniform specifica- 
tions. 

(5) That the director of flu* station be authorized and instructed to lease such 
jjortions of the lands now’ held by the State Agricultural College f(»r experimental 
fuirposes as are not needed for scientific ex|)eri mentation. Further, that such land 
shall be leased only on condition that the lessees thereof shall keej) and report to the 
dlre('tor a complete record of the sowing, irrigation, cultivation, and yield of the 
crops grown on such lands. 

(0) Further, that the director be instructed to inaugurate and maintain through- 
out the station w’ork a fundamental and comprehensive system of experimentation 
along the line of irrigation and irrigated agricultuie without detriment or prejudic(‘ 
to investigations or experiments of the several sections on subjects directly concern- 
ing their departments of th(‘ station. 

(7) All rules ami rt'gulations relating to the jwwers of the director or operation 
of the station which conflict with the abo\e resolutions an* repealed. 

COISTNECTICUT. 

The Connecticut Agricultural Experiment Station, Xeir Haren, 

The hoard of control consists of eight inemhers, one ajipointed by the State agri- 
cultural society, one by the State board of agriculture, one by the board of trustees 
of the Wesleyan University, one hy the governing hoard of the kShefheld Scientific 
School of Yale University, and two by the governor of (\)nnecti(*ut, wuth the advice 
and cmisent of the senate. These memliera serve for a tt^rm of thn*e y(‘ars. The 
governor of the State and the director of the station are also ex officio members of 
the board of control. The board has general management of the institution ami 
holds at least three meetings annually. More frequent meetings are held by the 
executive committee, which has adopted the following memorandum for the direction 
of the members of the atation staff: 
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MKMOItANDUM OF THE K-XECimVE CoMMm’EE OF THE B()ARI> OF CONTROL OF THE 
CoNNP.CTICT7T AoRICOLTUIIAL EXPERIMENT STATION. 

Hitherto tlie duties of those in the employ of the station have been arranged 
verbally with each individual. The increase in tlu‘ number of the staff and the 
gradual exj>ansion of the work, as well as the further expansion which will hdlow 
the ac(‘eptance of the Lockwood trust funds, make' necessary, in order to avoid all 
possible misunderstanding, what has long been considered by the executive com- 
mittee, viz, a more precise staUunent of the dutii^s of the station force. 

The wH)rk of the station is carried on in four <l('j)artments, named in the order of 
their establishment — theg(‘neral lalxu-atory, the botanical department, tlu' lalK)ratory 
for special research, ami the horticultural and entomological d('j)artmcnt. * * 

AVhile there are S(une iinestigations in which two or more of the departitients coop- 
erate, each is managed ))) its own head, under the general supervision of the direct-or, 
without any interference from either ol the other heads of departments. But it is 
exjiected that there will alwavs be in lutiiie, as there has been in th(‘ past, a cordial 
cooj)eration bctw’een tbeni to promot(‘ the usefulness of the station as a wdiolc‘. 

The chemists and others employ(‘d in each <lcpartment are not responsihh* U> the 
head cd any department oth(‘r than tht‘ir own, unless by a Hj)ecial and teniiK>rary 
arrangement. 

THE niTTn:s oi iievos of oepahtments. 

The duties are not conlined totin' nuTc performance of work which is planned for 
them by tlu' din*ctor or which is sent in In tin* farmers of tin* State. 

Such work is merely inci<lental and shontl he reganhsi as a iiecc'hsary intiTruption. 
It is the duty of each head of a department to k(‘e}> himself and the forci* of his 
department fully t‘iiiploy(*d during all the working hours of everyday with work 
which promiK's to Ix' of \alue ior the ]>ur}x)HeH for which this statical is maintained. 
To this end each head of a departimuit should plan special invt'stigation and study, 
suggested by the speihil knowledge he has ac(jnire<i, in wliich In* is (*\jH*rt and liy 
reason of w'hich he has In'cn chosen for his position, to lx* snlmiitled for approval to 
the director. 

THE mriEs OF (UiiEKS or tiif stvpf. 

The ('hernists and othem (‘luployed in each <h‘partnn‘nt art* to have th(‘ir work 
assigned by tin* bead of the (lt‘parfineiit in which tlu‘y are t*mployed and are to do 
the w^ork indit^ted by him. 

TJTE STATION CLERK ANO STKNtK.KAPnKR 

is responsible wholly to tht* din*cttjr, and her work is to bt* prescribed by him, A 
nnxlerate amount of wTiting for the several departments may g(*neral!y be tlune by 
her thrtnigh arrangement with tin* tlirector. 

She lias entire care of tin* statifuiery, jmblications, and library, so far as the latto 
is in tin* general station oflice. 

^PPOINTMENTO. 

The members of the station staff are chosen by the Ixiard of control, or by them 
through the executive committee, who also fix the salaries. 

HOURS OF WORK. 

The regular laboratory iiours of work for the scientific staff are from 8.30 a. m. 
to 5 p. rn. on every w€*i‘k day but Saturday, witli an Innir’s intermission for lunch. 
On Saturday the working hours are from 8.30 a. m. to 12 m. 

'The hours may be changed in individual cases by arrangement with the director* 
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VACATIONH 

The scientific staff are entitled to one nioiilli’s vacation in each year; that is, if 
they have been in the station employ for at least nine months; if for a lees time, 
the vacation will be proportionately shortened. 

The hea<l of each department will take his vacation at such time as in his judg- 
ment his services can best be H[»areii and with the approval of the tlirector. 

The others in cAch de{)artinent will arrange the time for vacation with the head of 
the department in wdiich th(‘y work, and in such way as to interfere as little as 
jK>sfiible with the station work. 

HOLIDAYS. 

On the 1st day of January, the 12th ami 22d of Felmiary, the 30th of May, the 
4th of July, the 1st Monday in September, the 25th of Detember, and any day set 
apart by the governor or tht‘ President as a day of fasting or of thanksgiving, no 
w^ork is expected of the station staff. 

DLSCOSITIOV OF FUJIIT, VEOKTAHl.KS, FLOWERS, ETC. 

With theexceptions hereinafter noted, the trees, vines, vt*gctables, flowers, shrubs, 
etc., growing out of doors are umler th(‘ gemwal can* of ]\It. Rice [inchargt‘of shitions 
and grounds]. Tlie fruit, fhtwers, etc., are to begather(*d b\ him alone and disposed 
of as ordered by the director. 

-{!) Plantings made by tin* horticulturist or botanist for puri>oses of observation 
and exp<‘rinu'nt, in plac(*s to be agreed uihiu ^^ith the <lireetor, an* to be personally 
sujHT\is<*<l by thcTii and the necessary hand labor done by a \\orkman under their 
direction. Thew* plantings and their products, so far a.s th(*y are nsjuired for the 
pur|Mjs(‘ of exjH*riment, are to be und(‘r their soh* control. Any exct‘ss is tin* projH*rty 
of the station. 

(2) The horticulturist and Udanist an* hi keep all tn^es and other jilants at the 
statioji under siipt*rvision and, if disease or insect injury apjH*ars, to see that proper 
steps an* taken to <*nwlicate it. 

(3) If any tn'es, shrubs, \int*s, etc., growing on the pla(‘e are iu*<*ded for c' peri- 
nu'iit or oliservation, the\ may 1 r* taken for the J>urpo^e, with the (‘onsent of the 
director, who will see tliat they are not otherwise <listnrbed. 

No trees are to be h*lled without approval of the (‘xecutivt* co!nmittt*i*. 

Tin* fruit, flowers, <*!<•., grown for <‘xperimental ptirjuise*' in the forcing liouses, so 
far as they an* not needed for purpose's of experiment, an* to be disposed of by the 
horticulturist, w ith the advice of the director. 

PCHLU ATIO\S. 

The head of (*ach dt*i)iirtment, until otherw ise onlered, will pre^iare for jmblication 
in the station r(‘[>orts tin* work of his departmental such times as nuiN Im* agn*(*d 
upon, except such part as may be <*overe<l by jiapers written by others in the same 
dejiartment, by special arnmgement with the head of the department and the 
direi'tor. 

The WTi ter is in ev<‘ry ease resjamsible for the at'curacy ami eom[>h*teness of the 
papers, and they must be so finished as to plan, styh*, andchirografdiy that they may 
be sent to the prinh-rs without any tntiting by the station direet<»r. 

The din*etor will, however, wlum in Ins judgment it is desirable, make and suggest 
changes in the arrangc*ment and prt*sc»ntation of the subjeet-matt<*r to seeun* <*on- 
ciseness, aecuraey, and uniformity. 

If changes are made, opfMjrtunity will always la* given before printing for the dis- 
cussion of them with the w*riUw. 

The work done in station hours is the proja'rty of the slat ion and, its a rule, should 



278 


BEPOBT OB' OPBIOE OF BXPEBIMB:NT BTATIOKS. 


first be descrilKHl in station publications, but by agreement with the director this 
rule may be suspended when desirable. 

[t is the aim of tlie station in its published work to give full and exact credit to 
each employee. 

Where two or more departments have necessarily been engaged in one piecxj of 
work, or where the general plan of the investigation has lx‘en mainly the work of 
one, but the execution of all the details has he^n the work of one or two others, it is 
extremely difficult to credit the work in a way that does exact justice to all. Any 
suggestions from the working force regarding the matter will b(‘ gladly ri*c(nved. 


Current scientific journals are to be recorde<l by the clerk Indore they are taken 
from the offices. 

When bound books rjr journals are taken from the library the title and the name 
of the lK)rrower are to Ik) entered in a book kept for the pur}>ose by tlj(‘ clerk, and 
until returned to the clerk and by her canceled on the book tlH‘ borrower is rcs]>on- 
sible for it. 

Bulletins or reports in the station file must not be taki^n from tht‘ library under 
any consideration without permission of the director. 

Storrs Agrricultural Experiment Station, Sforrs. 

Department of the* C'onneeticut Agricultural College. 

The Btorrs Station is undtT the control of th(‘ board of trustei's of the (‘oll(*g(*, which 
consists of six members elect<‘d by the State senate for t(Tins of four years, one mem- 
ber elected annually by the State board ol agriculture, om* memlnT, a grailuate of the 
college, elected by tlu* alumni, and the director of the State Station at New^ Haven ex 
officio. The governor of the State is ex-officio president of the board. This board 
meets annually, and its duties are those of geiuTal supervision and control of financt^s. 
The more direct management of station affairs is delegaf<‘d ])y the board to the execu- 
tive committee, consisting of two of its members and tlu* ]>resident of tlu* u>l lege. 
This committee places tlu* work of the station in charge of the director, upon whom 
rests the responsibility for the management in detail. All members of the station 
staff report to thedirector with reference to station work, and thosi* who are i*mployed 
by the experiment station are respoii'-ible only to the directi>r for the iK*rforman(H* of 
their duties. 

DEJjAWAllE. 

The Delaware College Agricultural Experiment Station, Newark, 
Department of Delaware (kdlege. 

The governing board of the station is the board of trustees of tlie college, which 
consists of 32 memlx*rs, 15 of w hom represent an original body wdiich managed Dela- 
ware College prior to tlu* j)aHsage of the first act of Congress (\stablishing land-grant 
colleges. Upon tlu* acceptanct* of that grant by the State, a second board of 15 mem- 
lx*rH was creattHi, which was appointed by the governor of the State. To theae 30 
members, the go\ernor of the State and the president of the college have been added 
as ex-officio members. The original board has jxiwer to fill vacancies in its mem- 
bership. The governor fills va(‘ancies in the Stab* Ixiard by appointment. Imme- 
diate oversight of the station is delegated hi a committei‘ on agri(‘iilture, consisting of 
6 members. Two stated board meetings are held annually. At the meeting held 
June 15, 1903, the board adopted the following regulations: 
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Regulations of Delaware College Agricultural Experiment Station. 

(1) That the ux}>erinjent station shall be known and desi^?nated as a department 
oi the college. 

(2) The ruling authorit)' over said department shall be by a governing Imard, which 
said governing Isiard shall be coinjM)sed of the president of the colh'ge, who shall 
preside at all meetings of said board, the director of the station, tlie }>rofi‘ssor of 
agriculture in the college, who shall be secretary of said board, the treasurer (d the 
Ixiard of trustees of the college, and the memliers of th(‘ committee of agriculture of 
the trustt*es. 

Th(* governing board shall have the power to recommend to the [board of] trustees 
the names of }><‘rsons to be elected*as heads of the various departments of the (^xj)eri- 
rnent station, and the assistants to sai<l heads of departments, and, if authorized by 
resoluti<m of the board [of trustees], to fix the salaries to be paid to such i>ersons, 
and also to recommend to the said board the dismissal of the head of any department 
or any assistant thereto. 

The governing board shall have the power of appcunting members of the station 
staff or their jissishint-s if vacancies (K‘cur at any tiim* whim the hoard of trustees is 
not in session. The namt*s of persons so apixunted, however, to lx* submith*d for the 
apj>roval <»f the lK)ard at tin* nt'xt meidiiig thereof. 

The go\ erning board shall recommend to the board of trust(H*s the (‘ourse of studies 
in the agiicultural department of the college, and shall determine tlu* line of investi- 
gation and research to lx* pursued by the experiment station. The said governing 
lx»ar<l shall make allotment of funds to be applied to the work of investigation and 
researih und(*rtaken by tin* t*x[)erini(‘nt station, and thi* fund to be appli«*d to print- 
ing, purchiise of apparatus, books, and journals, (‘tc., and shall make* an equitable 
apt)ortionm(*nt of tlu* salaries between tin* <*olU*ge fund and the station fund, a(*cording 
to tin* work done on behalf of tin* college and station by those jx‘rsons wdu) may be 
iu*-signe<l to duties in both tin* station ainl tin* c<dlege. 

The govi*rning board shall hold regular meetings in the months of March, June, 
and S<*p(emlK*r, and shall meet at such other times as the president shall <‘all them 
h)geth(*r for the transaction of Imsiness that may need attention, and re}K>rt the same 
to the l>oard of truste<*s at their next meeting. 

The station staff, one of wlnnn shall be <lesignateil by tin* board of trustees as the 
director of the station, shall be iis foll<»w's: (I) Agriculturist; (2) mycologist and 
bacteriologist; {'A) chemist, an<l(4) horticulturist. 

In addition to tlu* foregoing, there shall be an entomologist, who shall lx* an assistant 
h) the horticulturist, and there shall also be an assistant to tin* mycologist and bac- 
teriologist, a meteorologist as an assistant, and such otIu‘r assistants as the governing 
board may from time to time recommend and be authorized by the board of trustees. 

DIRECTOR. 

The director of the station shall Ik* responsible to the governing hoard for <*xcen- 
tion of tin* general policy and conduct of the work of tin* station. He shall ha\e 
charge of the distribution and disbursement of the funds to lx* applied to the work of 
invt*stigation and r(war(‘h, printing, ]mr<‘hase of apparatus, Ixxiks and journals, etc. 
He shall appoint and have authority over all |X*rsons ap}x»inted as janitors or labor- 
ers in connection with the exjxjriment station, and, in cM>ntemplation of absence 
from the station or disability, shall designate some memlx*r of the station staff to 
exercise autliority oversuch persons. Ileshall have theapiiroval of all hi 11s presented 
for payment out of the Btah* funds. He shall have charge of the ofheial eorresix)nd- 
enc<* of the station. He shall have charge* of all inte^rests not sixH*ifically assigned to 
other membe*rs of the station staff. He shall annually make, through the president 
of the college, at the March meeting of the boarel of trustet*s, a full and (*i>m})lete 
report of the work of the experiment station for the preceding year. 
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Tht^ other meiril>ers of the station staff shall perform all those duties that properly 
appt^rtain to their resix^ctive departments, and such other duties as may from time 
to time ]>e assigned to them by the director of the station, and shall annually report 
in writing the result of their investigation and research to the director of the 
station. 

The members of the station staff shall meet in conference at least once each month, 
at which conference there shall be a consultation l>etween the members of the station 
staff concerning tlie work of their resj[)ective departments and the general policy 
pursued by the station. 

There shall he a record of the proceedings of the conference kej)t by the secretary, 
who shall be the professor of agriculture in the college. 

All questions of dispute between the director and any member of the staff, or 
between any members of the staff, shall be heard and determined by the governing 
board. * * * 

FLORIDA. 

Agricultural Experiment Station of Florida, Lake City. 

Department of the University of Florida. 

The Florida Station is under the control of the hoard of trustei^s of the university, 
which consists of seven members, appointed by the go\eriir>r for terms of four yeam 
and confirmed by the State senate. Not more than two members may belong to the 
county in which the colk‘ge and station are locahMl. Meetings of tin* hoard are held 
at the call of the president of the hoard. No printed rules or regulations have Ix^en 
adopted for the guidance of tlie hoard or for the station staff. Tin* duties of the 
direc’tor are chiefly administrative. He e<iits and publishes the bill letiiis and reports 
and has general supervision of all the work of the station. 

GKDIUUA. 

Georgia Experiment Station, Ecpnimeid.^ 

Dejiartrnent of (Jeorgia State College of Agricultun* and Mechanic Arts. 

The g<»verning authority of tlie (osirgia Station is ^ested in a hoard of directors, 
which is composed of the commi8si(»ner of agriculture of (leorgia ( who is ex-oflicio 
president of the lx)ard), the chancellor (he State University, ex oflicio, one mem- 
l)er of the faculty of the State College aj)}H)iiite<l by the gov*>nior t‘a(‘h year, and one 
“practical and successful” farmer from each (Congressional district in the State, 
appointed by the governor for a t(*rm of live years. , A standing ex(*cuiivt‘ committee 
of three members is eharge<l with (he duty of auditing and appro\ing requisitions of 
the director for funds for ordinary expenses, and, in geiu ral, exercises the authority 
of the board when that body is not m session. The ruh^s and n‘gulation8 adopted 
May 11, 1892, for the internal govt‘riiment of the station, are as follows: 

Rulks of the G^X)R(JIv Kmucriment Station. 

(1) The buildings, grounds, machinery and tools, and live stock are assigned to 
the care and control of the several offux'rs, as follows: 

(2) The Agriculturwt will have general charge of the born and stable building, the 
ginnery, and the area in front and rear of these two buildings; and special charge of 
the horse stable and hallway, the stable officA‘, the attic, and all the second floor 
excepting two roorris; all horses and mules while in stable or yard; the tobacco liarn; 
the ornamental grounds south of and including the office avenue; the woodland and 

« Telegraph, freight, and express address, Griffin. 
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tibe pasture (lands, and the agricultural divisions of the farm, including the sidewalks 
a<ljacent. 

(3) The Horticulturist is (diarged with the control and care of the horticultural 
divisions of the farm, and the ornamental grounds and lawns north of the office 
avenue; all the greenhouses, the H€‘ed house, and two rooms on the second floor of 
the barn. 

(4) The Dairyman is chaiged with the care and control of the cattle, cattle stable 
and grounds, the dairy, the pigs and yard, and all appurtenances. 

(5) The Amstant Chemist is charged with the control of the laVioratory building and 
apparatus and the immediate surroundings; the waterworks, gas works, meteorolog- 
ical instruments and records. 

(6) All buildings^ machinery, tools, wago«s, harness, etc., must be kept in as good 
order as may consist with fre<|ueney of use by officers in (*harge. Heavy plows and 
harrow^s may l>e left in the furrow overnight w'hen their use is to be continued in 
the same place the next morning; otherwise they must be brought under cover and 
properly cleaned. 

(7) 7'he entire stable department and the dairy must lie in perfect inspection order 
at least once a day, and all other buildings and pro|>erty will be subject to insi)ection 
every Saturday at 12 m. 

(8) Farm labor will commence daily at sunrise and cejise at sunset. From May 1 
to August 31 an intermission of one and one-half hours, and from September 1 to 
April 30 one hour will l>e observed, commencing at 12 m. ; the bell to be sounded by 
the agriculturist. 

(9) Ordinary farm lal>or will \w suspended at 12 m. Saturdays until Monday morn- 
ingSr but all laborers wmH be t‘ngaged with the express understanding that they will 
labor Saturday afternoons or out of hours on any day in case of emergency. 

(10) Z/cf/orm will b(* held r<‘SfM>nsible for damage P> or loss of tools, etc., other- 
wise than that resulting from rea.s«mable wear and h‘ar, and for lo.ss of time involved 
in l<M)king for misi>laced h>ols, to 1 h‘ chargtsl on the we<‘kly ])ay roll. 

(11) Pay rolls (d employees and laborers will 1 h‘ made out weekly by officers in 
charge, apiirovcil by the director, and paid by the acc'ounhint at noon each Saturday. 

(12) lieguwitioiis UiT a\\ supjilies and repairs n*quired in ea<*h dejiartment of the* 
sUition must be made out in d(*tail on printe<l blanks by the tifficers in charp^, 
approved by the direch»r ((‘xcept in case of enu'rgency) , and such officer to retain a 
copy of the order and verify the delivery. Theorigiiial ordtT must 1 h" returned w ith 
the bill f«»r ])ay!nent, indorst'd “ «*orrect ” by the offiiMT ordering, and “ordered 
paid” by the director. 

(13) The prodacts of th(‘ farm sold t/o officers, em]>lnyet‘s, and lalxm^rs must be 
re|)orted by bill to the accountimt by the officer stdling the same; the price t/o lx* 
fixed by siiid officer, subject h> the approval of the director. The aciountant will 
present and collect bills du(‘ by ofibn^rs monthly and those owed by emi)loyees and 
Ialx)r<*rs weekly. 

(14) The labor of the station must not Ih‘ <iiverted to the private l)enefit of officers 
during working hours. 

(15) All persons (excepting officers and adult members of their families, employees, 
and laborers in the discharge^ of their dutii^s) are positively forbidden to enU‘r upon, 
or iMiss through the farm, or any portion tberend, whether inclosed or nninclosed — 
not a residence, unless by expn^ss permission in eatdi ttast*. Visitors to the station 
will 1)6 requestcxl to call at the office and rt^gister, and they will la* shown over the 
farm and through the buildings by one of the officters. Each officer is expectel to 
enforce this rule, espet‘ially in his own department, as occasion may demand. 

(16) Hunting with dog or gun or otlierwise, and the discharge of fireanns, on any 
portion of the station premises is aljsolutely forbidden. 

(17) Officers wdll not absent themselves fnan the station premises during business 
hours without the approval of the director, except in case of emergency. 
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AMENDMENTS. 

From and after this date (January 1, 1895) the feeding, grooming, and general 
care of all horbes and nuiles will be under the control and direction of the dairyman, 
including the care of the entire stable floor of the barn. 

HAWAIIAN I8HANI)8. 

Hawaii Agricultural Experiment Station, Honolulu. 

Under the supervision of A. C. True, Director, Office of Exj>erinient Stations, Unite<l 
States Department of Agrh ulture. 

The act of Congress approved March 2, DM)1, making appropriations for the Depart- 
ment of Agriculture, provided for tiu‘ establishment and nmintenance of an experi- 
ment station in Hawaii, to be under the coiitrol i»f the Secretary of Agriculture, who 
manages the station through the Office of Expt'riinent Stations, the Director of which 
has general supervision of this enterprise. The immediate managtunent of this sta- 
tion is under the special agent in charge. 

IDAHO. 

Agricultural Experiment Station of the University of Idaho, Morrow. 

Jleparl merit of the University of Idaho. 

The Idaho Station is under tlu‘ control of a hoard of r(*gentsof tin* imi\('rsi( y, w Inch 
consists of nine inemlK*rs, appointed hy the governor of tlu‘ Slalt‘ and eonfirnuMl by 
th(* senate for h*rnis of six years. The iluties of tin* board of r(‘gents are to apfioint 
the director and other iiiemla*rs of the station staff and tosujiervise the ojicrations of 
the station in a giuieral w’a}'. The hoard of regents m(‘(*ts onct‘ a ycuir. Jii the inter- 
vals between lioard meetings matters of minor importaiuc are consiiiered and passtul 
upon by a resident executive committee eonsisting of three members of tin* lioard, 
which holds monthly meetings. The direch>r is the executiv(‘ oflicer of th(* staff. 
All j)lans of work must reeeive his a})proval before lK‘ing carried into exeeution. 
There is a station eonncil, consisting of tin* director and hei ds of divisions, which 
rnet*ts monthly to discuss and pass upon lines of work jiroposed or under way. The 
board of rt^ent^ has not adoph^d a code of rules, but has apjirosed the following set 
of rules adopted by the shition I’ouncil; 

Station Council. 

In accordance w ith the riling of the regents thestatif*n council shall consist of the 
staff, as shown in this report or as may be modified hertttifter by the regents. 


The province of tb(‘ station council is to be advisory only as to the various lines of 
scientific investigation to be carried on in the SUite, as dcderniined by existing <*oii- 
ditions, from time to time; also t-o bear and diseuss such pajiers and rejHirts as may 
be thought best to present to it for the information of th(‘ members. 

OFFK’RRH OP THE COUNCIL. 

(1) The officers of the council shall he a <diairman and a secretary. 

(2) The director of the exjieriment station shall be the chairman. In his alisence 
the senior professor in the university faculty shall be acting direndor and chainnan. 

(3) The shall elect a secretary, and in his absence the chairman may 

appoint a secretary pro tern. 
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MEErriNGS. 

Regular meetings (jf the council shall be held on frtie first Monday afternoon of 
eacli month not occupied by the faculty. Special itieetings may ])e held at the call 
of the director. 


(1) Each head of a department repre8cnte<l in the council shall submit to the 
direct/or, not later than May 15 of each year, an outline of the proposed work of his 
department for the ensuing year, together with the approximate cost for the per- 
formanct‘ of the same; also such budgets for supplies as he may need for the ensuing 
year. When such reports, (‘stimates, and budgets shall have been approved by the 
direxitor and regents, the siime shall l)ecome operative. 

(2) The annual reports of the clepartments to the director for jaihlication shall be 
submitted not later than July 1. 

(3) The annual report of the station shall be issued July 1 of each year. It shall 
contain, in addition to the usual financial statement and the rej>ort of the director, 
a summary of the w’ork of each dei)artment for the preceding fiscal year; also such 
a<lditional matter as may be valuable for publiciition, but of so miscellaneous a 
character and meager in (quantity fus not to make a regular bulletin of the department. 

(4) The regular bulletins of the station shall Ik" pagefl (‘ontinuoiisly for the fiscal 
year cov(‘red by them. 

(5) All ])ress bulletins shall be of uniform style and size, as No. 11. 

(6) Regular bulletins shall In* in size (> by 9 inche.s, and the form and arrangement 

of the Cornell Station bulletin shall lie adopte<l for the first two i>ag(‘8, and our 
officers ami staff shall be arranged as showm in the following pages. * * ^ 

1 LL.IN 018 . 

Agricultural Experiment Station of the XJniverBity of Illinois, l^rlxinn. 

Department of the rniversitv of Illinois. 

The Illinois Station regarded as eoordinah* in rank with the agricultural college 
ratlu*r than a de|Wirtm('nt of it, that is, the experiment station is regarded :ls a d<*part- 
ment of tlu* university rather than of the eollege. The governing l>oard <»f the 
station is the l>oard of trustees of the university, w'hicli (onsistsof the governor of 
the State, the pn'sident of the State hoard (»f agrienltiire, and the su}>erintendent of 
juihlic instruction, ex otiici(», and 9 mendiers eleehMl by thi‘ people, 3 at each bien- 
nial (dection, for a |M‘riod of six ytars. Tlie duties of this hoard those of trustees, 
h) administer funds as appropriated and directed by (’ongress and the State legisla- 
ture. Immediate supervision of statiiui affairs is delegated to a committee of 4 of the 
hoard of trustees, know n as the eornmittiH* on agriculture. Th(‘ director of the station 
is rt'Hponsible for the (‘onduct of the work and makes all reports, together with recom- 
mendations as to employn^es to the lK)ard of trustees tlm)ugh the pn^sident id the 
university. Aedion is ordinarily taken ujk)!! his reeommendation, although a matter 
might arise upon the reexunmendation of the advisory board or of tbc i)rt‘sident of 
the university. 

The work of the station is carried by five departments, namely: Agronomy, 
chennstry, animal biLsbandry, dairying, and horticulture and lx:>hiny. The head of 
each department is held absolutely responsible for money intrustixi to him, and 
little restraint is placed on his fr<*edom of action, but he is held strictly aciountable 
for rc^sults. lie is charged with the duty of n^j)orting regularly to his suin^rior otlicer 
and may be (mlled upon at any time to rep(»rt upon any feature (»f the wxirk in haml. 

The funds appropriated by the State for sf)eeial investigations art‘ managed in 
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precisely the same way, excepting that funds are appropriated for specified purposes, 
and tlie use of each fund is along the lines agrei'd upon by the director «wid the 
mlvisory commitU^e appointcni by the association rt*presenting the iritert*^!—- as, for 
example, the advisory committee appointed by the Live Btoc'k Association to confer 
with the direi'tor regarding the live-stock investigations. 

All refH)rt8 are made to the director so far as United States funds are concerned, 
and to the advisory committee so far as State station funds are concerned. 

1NJ>IANA. 

Agricultural Experiment Station of Indiana, iMfayette, 

Department of Purdue University. 

The governing hoard of the Indiana Experiment Station is the board of trustees of 
Purdue University, which consists of nine members appointee! by the governor for a 
term of four jear^ each. The hoard meets four times each year. Three of the trus- 
tees constitute a farm (‘onimittee, which meets with the directt»r or president, as cir- 
eumstaneea reipiire. The station staff meets at irregular intervals to consult upon 
important matters. All considerahle expenditures of money must be made by the 
president and issued upon order. The iMiard of triiHhH?s has no set rules, regulationfl, 
or by-laws. The director is given entire snpervisu)!! of the station. 

IOWA. 

Iowa Agricultural Experiment Station, Ajuch. 

Department of Iowa Slate (College <)f Agriculture and Mechanie Arts. 

The Iowa Station is governed by the board of trustees of the Iowa State College, 
which consists of the governor of the StaU» and the suj)erintendent of public iustruc- 
tioii, ex officio, and eleveii memlH'rH, one from (‘ach Congressional district, elecle<l 
by the State h'gislature for a jKTiod of six years. Meetings are held s(*mianruuilly 
ami oftener when necessarv . A eornmittee of the board, consisting of six inemlx^rs, 
has immediate ( barge (►£ tlit* exfx^rirnent station and the agricultural, liortii*ulturaI, 
and veU*rinarv departments of the college. This committee*, however, meets only as 
a committee of the* hoard and at the time of its regular meeting, and any action 
taken by it is always referred to the board for approval. Tlee rult)8 of the station 
are as follows: 

Kxpkkiment Station Kitleh. 

( 1 ) The president of the college and the director of the station and the heads of 
the sections oT agriculture, horticulture, agricultural chemistry, entomology, botany, 
veterinary science, animal husbandry, and dairying shall eonstitub^ a Iniard of din*c- 
tion. The director shall he the executive otlicer of the station. The board of direc- 
tion shall hold semiannual meetings two weeks previous to th(i June and Deeemlier 
meetings of the board of trustees. Other meetings may l>e held at the call of the 
dire(*b)r of the station or the president of the college. 

(2) The working staff of the station shall consist of the director of the station and 
the professors or the heads of the sections of agriculture, horticultuix^, agricultural 
chemistry, entomology, botany, veterinary science, animal husbandry, dairying, and 
their assistants. 

(8) Competent assistants shall be employed in such sections of the station as 
require them, and w hen employed shall Ije under the control and direction of the 
heawi of the section to whic h they are respectively assigned. It shall be their duty 
to carry on the work assigned to them in the said section, and they shall receive due 
credit in the bulletin for the same. 
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(4) The plan of experimentation devised by tiie heads of sei'tions and their work- 
ing staff, and the estimated expense of conducting the same, shall be submitted to 
the director of the experiment station at least one week previous t-o the June meet- 
ing of the board of direction. The heads of the various sections of the station shall 
also at the same time submit to the director of the station an outline of all experi- 
mental work contemplated during the tmsuing year, together with an estimate of the 
funds necessary to carry on such work and the compensation for same. In cases of 
emergency or when desirable to take up additional work during the year, the head 
of the section wishing to hike up such work shall consult with the director and 
present an outline and the expense of such ailditional work for approval. 

(5) If in the judgment of the director of the station the funds or any part of the 
fluids, appropriated to any section are not neeiied for work contemplated, or are not 
being projierly used, the director may refer the matter to the agricultural committee 
of the board for n'ajiportionment of the funds. 

(6) It shall he the duty of the heads of sections to recommend to the director of 
the experiment station, one week jirevious to the June meeting of the ])oard of 
trustees, the mimln'r of assistants needed in his section, their compensation, and to 
recommend candidates for the positions. 

(7) When it liecoines nect'ssary for any section of the station to have any addi- 
tional scientific assistants, or in case of vacancies, and tin* work of the station may 
he delayed by waiting for the regular meeting of the hoard of trustees, such assist- 
ants may 1 k‘ selected by a <'ommitU*e consisting of the president of the college, the 
director of the station, and the head of the s<‘etion for w hich such a«lditional help is 
asked, their si'lectiou t(» be submitted to the board of trustees at its next meeting. 

(8) Tlie director of the exjK'rimenl station shall submit to the board of tmstees, 
through the president of the college at its annual nu'eting in June, an outline of the 
ex[>(‘rimental work to ]>e cfuiducted by the several sections of the exi>t‘rinient station 
during the ensuing year and an (‘stimateof the expenKJ for the w ork of each section, 
and the general and incidental exjH'iises, the number of assistanbs to be emj)loye<l in 
(*ach section, and the conn>ensation for each. Tlu‘ director shall also report to the 
board of trustees all recommendations of the station hoard of direc'tion and all other 
matters of ilireet interest concerning the w'ork of the experiment station. 

(9) The several sections of the station shall report the condition of experimental 
W'ork ill progress when called upon by the ilirector of the station or tlie hoard of 
direction, and shall submit to the director of the stati<ui and the Ixjard of direction 
reports of such investigations when tinished for publication in the station bulletins. 
These bulletins shall he published quarterly or ofteiier. Such reports of experiment 
station investigations shall lie confined to original research matter, except in such 
cases as the director may see fit to make exceptions, but all material liefore lieing 
used in the bulletin shall 1x3 nml Ix'fore the board of direction for its approval. 

(10) Tlie duties of the director shall be advisory and executive. It shall he his 
duty to examine the work of each section so as to be advised personally of the 
character of the work <lone and in progress, and to revise and arrange such details 
as will make the whole experimental work uniform and condiulve to the best results 
in exj>erimental agriculture; and where two or more sections are at work jointly 

experiments or investigations it shall his duty to see that they work in 
harmony, and, in case of any disputes, he shall he the final arbiter. He shall have 
charge of and conduct the general correspondence of the station, see to the publica- 
tion and distribution of the bulletins, and perform such other duties as shall be 
assigned by the boartl of trustees. The director of the station shall approve and 
audit all bills to be t>aid from station funds. All action taken by the director of the 
station or the board of direction relating to the work and management of the 
experiment station shall lie subject to the approval of the president of the college 
and the board of trustees, 
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(11) The experiment station shall use such land as shall be assigned to it by the 
board of trustees for exj)erimental work. 

(12) The board of trustees or the professor of agriculture shall assign such farm 
tools, machinery, stock, materials, labor, and teams for the use of the station as can 
be done without interfering with the college work in his department. 

(13) The station library shall not be fitteci up or equipped with station fimds 
except by special vote of the board of trustees, but all purchases of books or period- 
icals for station use shall be purchased in the usual way, through the college library, 

KAlsrSAS. 

Kansas Agricultural Experiment Station, ManhaUm. 

Department of Kansas Htate Agri<‘ultural College. 

The Kansas Station is under the control of the board of regents of the agricultural 
college, which consists of seven members, appointed by the governor and confirmed 
by the State senate for terms of four years. The affairs of the station are managed 
by a council in accordame with the following resolutions adopted by the board of 
regents January 18, IIKIO- 

The experiment station shall be manageil by a council, to consist of the jiresident 
of the college, who shall be chairman ex oflicio, an agriculturist, a bolanisl, a chem- 
ist, an entomologist and horticulturist, a veterinarian, and such others as the board 
of regents may designate. A member of the council, named by the board, shall he 
styled directxjr. H(‘ shall bo the execiiti\e ofti(‘er of the station, and as such shall 
attend to its general business ami <‘orrespondenc(‘, the printing, binding, and dis- 
tribution of its publications, and such other matters as the board or council may 
direct, hut in all things shall be subject to the action of the council. All experi- 
ments shall be undertaken with the ad\ice and consent of the council, hut the 
details of their performance shall be under the control of the dcqiartments in charge 
of them, respectively. The council shall hold regular montlily meetings, and such 
special meetings as may be necessary. 

The plans for managing the substation at the Fort Hays R<‘servati()n are shown in 
the following resolutions adopU^l by the board of regents December 13, 1901: 

Resolved y That the preshleiit of the lioard of regents shall ap}>oint a regent, wdio 
shall, under the direction of the iKiard, hav(‘ special chaige of all matters jK*rtaining 
to the Fort Hays Reservation in behalf of the agricultural college, tlie experiment 
station council to direct all experiments, subject to the approval of the Ixiard. 

Resohedj That the ciY)p exiieriinents and suc'b othc^r experiments as can be pro- 
vided for l>e begun in the year 1902 on as liberal a scale as circumstances and the 
funds at our command permit, and that all 8t‘ediug, cultivation, harvesting, storing, 
sale, and purchase of <’onimoditios, or of live stock and its feeding, i)ertaining to 
experimental work, and all records in reference thereto be under the immediaUj 
supervision and direction of a compeUmt man, w'ho shall be stationed at Hays so 
much of the time as may l)e necessary for iMJst doing the work contemplated. 

Resolved^ That such repairs he made upon the buildings on the Fort Hays Reserva- 
tion as shall make them available for use, and that a practical farmer be employed, 
who shall be known as foreman of the farm, and who shall see that all contracts 
pertaining thereto are fulfilled and all property Imlonging to the experiment station 
be properly cared for, and shall perform such other duties as shall be assigned 
to him. 

Resolved^ That the regent appointed to have charge of the interests of the experi- 
ment station at Hays shall be paid his per diem and actual and necessary expenses 
incurred in the performance of such duties, but shall not be allowed mileage. 
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KENTUCKY. 

Kentucky Agrricultural Experiment Station, Lexington. 

Department of the Aj?ricultural and Mechanical College of Kentucky. 

The governing board of the Kentucky Station is the board of trustees of the college, 
and president of the college*, ex officio, and 15 rneinbers appointed by the governor 
for tenns of six years. The board of trustees appoints a committee, called the board 
of control. It consists of three meinl)erH of tlie board of trustc^es, the i)re8ident of 
the (‘ollege, and the dire(*tor of the station. It elects a chairman and secretary, and 
api)oinia from its members a finance committee, which sujx'rvises the exi>enditures 
of the station, meeting for this purpose bimonthly. Neither the board of trustees 
nor the board of control has ado])te<l rules governing the station. The director plans 
the work and the exjxTiments tf) be undertaken, attends to the correspondence, and 
has general supervision of station affaire. 

JaOITIHIANTA. 

No. 1. Sugar Experiment Station, Auduhon Park, New Orleans. 

No. 2. State Experiment Station, Baton Rouge. 

No. 3. North Xiouisiana Experiment Station, CaJhouv. 

Departnumt of I^misiana Htate University and Agricultural and Mechanical College. 

Tlie StatA* of l.«oiiiHiana luis a s>stem of three ex|>eriment stations, all coordinate in 
rank and under the same directA)rship. One is lo(*ated at AudiilKUi Park, New 
Orh'ans, and is known as Sugar Experiment Statum, No. 1; the sof'ond is at Baton 
Rouge, and is known as the State ExpA^riment Station, No. 2; the third is at Calhoun, 
and is km)wn as tlu* North Eaiisiana Experiment Station, No. 3. 

The thrA*e stations constitute a department of tin* ].iOuisiana State University and 
Agricultural and Mechanical CNdlege. The governing board of all the stations is the 
Ijouisiana State Bureau of Agriculture* and Immigration, w hi ch consists of the gov- 
ernor of the State, the vice-president of the l)oard of supervisors of the Agricultural 
and Mechanical College*, the commissioner of agriculture and immigration, the presi- 
dent of the StatA* University, and the dirc'ctor t»f the State exiH^riment station a*x 
officio, and six m(‘mbers apj)ointed by the governor for terms of six years. This 
board meets on the call of the governor. The president of tlie (*ollege i.s ex officio a 
member of each the station staffs, and the same person is director of all the stations. 
Memb(*rH subordinate to him are apiiointed by him, by and with the consent of the 
governing lK)anl, ami hold office during good Indiavior. The duties of tlie director 
an* the control of the three stations, and he distributA*s, sus occasion demands, lines 
of work to the difft*n*nt nuunbere of the staff. No special code of ndes has been 
adoptA‘<l by the buR^au. The record of the jiroceetlings i»f each rt^gular me‘t*ting of 
the bureau serves for the guidance of the station officials. 

MAIKK. 

Maine Agricultural Experiment Station, Orono. 

Department of University of Maine. 

The governing Iward of the Maine Experiment Station is the board of trustees of 
the university. The immetiiate management is delegated to a station council, (‘on- 
sisting of the president of the university, the director of the station, heads of divisions, 
three meml>er8 from the board of trustees, and one member each of the State board 
of agriculture, State Grange, State Pomological Society, and the StatA* Dairy men^S 
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Arbch iatif>n. The station eouncil meets once a year, and its recommendations are 
referred to the trustees for ratification. Appointments to the station staff aro made 
by the l>oard of trustees on the recommendation of the director and president, 
assistants usually for a definite period of time, and heads of divisions for indefinite 
pericwls. At the annual meeting of the station council the director reviews the work 
which has lieen undertaken for the past year and makes recommendations for the 
following year. The director is charged with carrying out the plans of work approved 
by the council, and, in general, acts as the executive officer of the station. No 
formal rules have lieen adopted by tlu‘ trustees. 

MAUTLANri>. 

Maryland Agricultural Experiment Station, College Park. 

Deparlineiit of Maryland Agricnlturai (Vdh'ge. 

The Maryland college is a coinhincxi State and stockholder institution, and, with 
its experiment station, is governed by a board of trustees, w’hi(*h (‘onsists of the gov- 
ernor of the State, tht‘ president of the senate, the speaker of the house of delegates, 
attorney-general, State treasurer and (‘omptroller, ex officio, 6 memlxTS appointed 
by the governor of the State, 1 from each Congressional district, for terms of six 
years, and 5 members elected hy the stockholders and serving hir one jear, or until 
their successors are elected. The governor of the State is ex-officio }>resi(lent of the 
board. The entire board of trustees elect officers and fix salaries, but all other 
expenditures are directed liy a station committee, (‘onsisting of 5 memliers of the 
board appointed by the governor for a term of one year. The following by-laws of 
the corporation contain the only regulations adopted for tlu' condnet of station affairs: 

Maryi.am) AoitieuLTrn C oi.lk<ik. 

BY*].AWS OF THK (X>HI*OKATION. 

(1 ) Stated meetings of the trustees shall held at tht‘ tollege on the wx'ond Friday 
in the months of June, Octol)er, December, and March, and tin* registrar shall give 
at least ten days’ notice thereof, in writing, to of the trustees. Five memliers 
shall constitute a quorum as prescribed by the charter. 

(2) Sjiecial meetings may l>e calknl at any time ami place* that may In* deemed 
expedient by the president of the board, or tliree of tlu‘ trustees, and the object of 
every called meeting shall l^e stated in the notices sent to the trusU^ta. Any meet- 
ing may tie adjourned to meet again at any time and place that the majority present 
shall decide, except that the regular quarterly meeting shall be held at the c‘ollege. 

* ' * * * * * 

(9) The voice of the majority of all the members — viz, nine— -of the lK)ard of tnis- 
tees shall Ixj necessary for disiiosing of money or otlier propi^rty belonging to the col- 
lege and experimtmt station exaHHling $500 in amount or value, alw> for the election 
or removal of any officer or professor of the institution, including the exjieriment 
station, or for reversing any ac'tion of the faculty in (ases of discipline appealed to the 
board of trustt»es. 

(10) No money shall lie expende*d and no <iebt contracted in the nanM‘ of the col- 
lege or experiment station not approved at a meeting of the Ixiard of trusk»es. 

***###* 

(12) The president of the faculty shall be an honorary member of the board of 
trustees, and be invited to be present at their meetings, and aim) at all stated meet- 
ings of the standing committees of the board, and any officer or professor shall be 
permitted to attend any meeting of the trustees, held at the college, for the purpose 
of Erecting their attention to any business in which he may he personally inter- 
ested, 
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(13) All action of the boarti of a personal cliamd^ir shall be subject to the same 
regulations which control legislative bodies in executive scission. 

(14) The board of trustt^e^ shall have power to n*hcind any apj>ointinent, upon 
giving two months^ notice to the incumbent, and the salary shall cease wdth the 
dost) of the service. 

(15) All professors or officers wishing to close their wuinection with the college or 
station shall give at l(*ast two months’ notice of such intention to tlie president of 
the faculty or director of the station, to l)e transmitted to tin* i)r('sident of the board 
of trustees. 

(16) The salaries of officers and all employees are i)aid on the last day of <‘ach 
month, in full, for services rendered to date. The fiscal year commences July 1. 

« * * * * 

(19) All reports to the l>oard of trustc^^s, or other authorities, by the different 
departments of the college shall bt^ p-ansniitted tlmuigh the president those bodies, 
except the repf)rt ol the director of the experiment station. 

(20) It shall recjuin* the vot(*.s of a majority of the entire board of trusU^es to alt<;*r, 
amend, or abolish any one of the foregoing by-lav s, and all by-laws, rules, and reg- 
ulations inconsiskMit therewith are hereby repealed. 

DUTIES OK THE I»RESIDENT. 

(21) The president of the faculty shall be the chief executive oflicvr to carry into 
effect the rules and /’(‘gnlations of the board of trushvs, and the geiH'ral su|K‘rintend- 
enco an<l go\ernment of the college shall l>e committed to him. He shall have 
authority to \isit the various schools and dt*partments, and report the result of his 
obstenations to the board of trustees. He shall have control over thi' collegt' build- 
ings, grounds, farm, etc., shall insp(‘ct all drafts uiK>n the registrar for money or sii]>- 
plies, which shall, Indore Innug paid, be approvtnl and indorsed b\ him. * * * 
He shall make a rei)ort h) the l)oard of truste(‘s, at their r<*gular (juarterly meet- 
ings, up<m the general condition of the institution. * * * He shall, at the (luar- 
terly metding of the board nearest to the dost* of the college year, submit i."stimat^*s 
of the income of the college and exjK'rirnent station for the iu‘xt year, and also of the 
sums necessary for the exinnulitures in the different de})artments of the colh^^ and 
exfK‘riment station. Tlu*se estimates may 1 k‘ considered by tlie board or referred to 
the liname committee for assisUuuv in making the animal aj>]>roi)riations. 

(22) The i)resident of the faculty, if also dinndor of the experiment stathm, and 
the director, if another person, shall jK‘rform similar duties and ha\e .similar powders 
wdth the e.xjieriment station as prescribed for the president in conneetiun with the 
college. 

(23) All officer's and employees of the eollegt' and station not appointed by the 
lx)ard of trustws or its executive (‘ominitttH? shall be appointed by the president, sub- 
ject to the apiiroval of the executive committee. * * * 

nt^IKS OF THE RECiIHTRAR. 

(24) The registrar of the college shall In^electeil annually, and sliall l>e removable 
from office at the pleasure of the trustees, as officers are. * * * He shall also 
act as secretary to the board and treasurer of the institution. 

He shall reside at or near the college and keep an accurate account of his receipts 
and disbursements, making reports, when required, of the same, in detail, with 
vouchers, to the president and to the board of trustees, at tlu' regular (piarterly 
meetings, and whenever required, showing the working and expenst' of each depart- 
ment. 

He shall give bond in some bonding company in the sum of ten thousand dollars 
($10,000), to be approved by the president of the board of trustees, for the faithful 

8. Doc, 148» 68-^2 19 
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performaii(*e of his duties. His hooks shall at all tunes be subject to the ins]»ectiou 
of the president and trustees of the college. The funds of the college shall \}e 
deposited in such bank as the trustees shall dinn-t. * * * 

(26) No professor or other officer shall engage in any other occupation without 
special iH^nnission from the board of trustees. 

(27) No professor or other offic(T shall absent himself from the college for a 
longer period than ten days, without the perinission of the executive conunittt'e, nor 
for any less period, which interferes wdth the discharge of his sp(‘cial duties, or his 
share in the general management, without the permission of th(‘ presi<lent. 

(28) Professors and otluT officers shall have charge and be held resivmsible for 
the instruments, apparatus, and larnks supplied for the use of their n‘S])ective 
departments, and wdll be requirc^d to preserve^ them from all unuect*Hsary injury. 

(29) An annual inventory shall be made by ollicm's or profc'ssors designat(‘d by 
tlie pr(‘sident of all instruments, aiiparatus, books, stock im]>lemonts, furnitures, 
stores and supplies of every nature, belonging to tlu‘ college and experiment station. 

MA 88 A C11U8K TT8. 

Hatch Experiment Station of the Massachusetts Agricultural College, 

Ainhcrst, 

Department of the Massachusetts Agricultural C'olh‘gi‘. 

The governing board of the Massachusetts Station tlu* board ol trustees of the 
college. The members of the board an* aj)j)oint<*d by the go\(*rnor (»f tlie State, but 
the alumni of the college exercise tin* right of recommendation ot (andidates, and 
their recommendation has great weight. The ])oard consists (»f 1 1 na'ni]K*rs by 
appointment, and the gov<*rnor, the i)r(‘sident of the collegi*, tin* st*cr(‘tar\ «»f the 
State board of education, and tin* st‘cretary of the State boaid ot agri( ulture, e\ oflicio. 
The inemtK^rs by ai>pointment bold office for seven years, two member^ of tin* board 
retiring each year. The dutit“' of the board are to d(‘termine tlu* disposition of 
funds, to elect experiment-station workers, eti . The only comijiitt(*(‘ ol tin* l>oard 
brought inte special relation with the station tlu* eonimitte<* on the experiment 
department, consisting of five members. This commilti'i* coiHulted with r(‘gard to 
the experimenUd w'ork which the heads ot the divisions juirpo^c to uudertaki*, and 
must give its approx al to their jilaus before the w'ork is enten*d upon. The i*nnimit- 
tee, moreo\u*T, has the liglit to suggest exjK*riinental work. \s a inatti'r of fact, this 
right has Ikvii but little exiTcised, and the ap})ro\al of plans has been nuTelx formal 
for the most part. It nu‘etH regularly at the close of (‘ach quarter Tlu* full bi>ard of 
trustiH's meets regularly twice annually. It may be calhsl together at other times 
whenever there is sjieeial business demanding attention. Mt*mbers of tlu* staff are 
appointed by the board of trustees an<l hold office as long as tluir services are satis- 
factory. The duties of the diT*eet4)r are almost t*xcliiHivel> executixe, altliough he 
may suggest lines of investigation. The by-laws of the station an* not in such sliaiie 
as to be available for publication 

MICHIGAN. 

Experiment Station of Michigan Agricultural College, Afjrtailturnl CoUerje.f^ 
Department of Michigan Agricultural Collegi*. 

The governing board of the Michigan Agi’icultural College, with its experiment 
station, is the State board of agriculture, which consists of the governor of the State 

o Freight and express a<ldrtiss, Laming. 
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and the jireHideiit of the college, ex officio, and six members appointed by the gov- 
eriior for terms of six years. The officers of the lK)ard are a president, elected from 
its inendx'rs, and a secretary and a treasurer appointed by the board. The jiresident 
of the boanl is ex-officio inemtKir of each of its standing committees, c»f which one 
on experiments, consisting of two members, has immediate oversight of the station. 

Tlie executive of the station is the director who reports through tne jiresident to 
the board of agriculture. Associated wdth the director is a council called together at 
infre(|uent and irregular intervals, at the optifui of the director, to consider such mat- 
ters as he may bring l)efore it. Invariably once each year all the workers in the 
station are called together and the director rej)orts as to all the exjxTinients going 
forward in the station, so that each mendier of the staff is informed as to the work 
and is able to explain to farmers or others with whom he comes in contact just what 
the station is doing. This council cxinsists of the presi<lent of the college, secretary 
of the l)oar(l, and the station direchjr, horticulturist, bacteriologist, entomologist, 
and (‘xperimentcT with live stock. It has U*gislative ]>ower to a certain degree and 
is above all the advisory council of the director. Tin* board of agriculture has never 
interfered with the ex{>erimentH of the station nor indicatt‘d the policy to be 
followed. 

The money coming from th(‘ (TcneraKlovernment is expended by recpiisition signed 
by the <lirector if over $5, or by the head of the d(‘]>artment if for smaller sums. 
An allotment is mad(‘ annually to eaeh dej)artment for funds for rimniiig expemses, 
although as a matter of fact the direelor and the head of eaeh <lepartmeiit are in eon- 
staut eonsultation. 

MINNESOTA. 

Ag*ricultural Experiment Station of the University of Minnesota, SL AtUhony 

Park, St, Pout, 

Department of bni\(*rsity of Minnesota. 

The Stab' delegates the government of the station to tht‘ hoard of n^geiits of the 
mji\ersil\, which hod\ supplements the funds aecruing from tl»e National apjux)- 
priations with others from it^ own eurrent ex}K‘nst‘ fund. The State legislature ])ro- 
V ides s[)eeial funds for buildings and for the (^juipment and suj»port of the suhsUitions. 
The hoard of regents of the university coiij-’ists c»f the govtTiior of the State, the 
su|R‘rinb‘ndent of puhlie instruetum, and the jcresideiit of the university, ex officio, 
and nine members appointed by tlie governor for terms of six years each. 

The agricultural department, including the t‘xperinient station, tlie colU*ge of agri- 
eulture, and the school of agriculture, is governed ]>y the Ixrnrd of regents. Of tliis 
lioard there is an agrieultural committee of five, to whom tlie direc'tor submits ii 
full report (»f the w'ork of each division under his direction. On the 1st of April of 
t?a<h year the report of this committee is suhmitUh to the hoard of reg('nt^, and on 
its a])proval the director is authoriz<*d to exjieiui the estimated amounts allowtHl 
largely as he deems biNst, keeping, of course, in close toucdi with his agrieultural 
commitU'e. The bills are audited by the executive eommitUx^ of the board of regents. 
There are no rules or regulations laid down as to the government of the institution. 

The director is the extrutive head of the staff and is the medium of c'ommunication 
hetwetm members of the staff and the governing 1 m lard, of which is a member, 
lb' has full consulting and advisory iK>wers with all the lieads of divisions, and to 
them lu» distributes and delegates the technical research work and the publisliing t>f 
reports of the experiment stations. 
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MI8i8I8BIPPI. 

Mississippi A^icultural Experiment Station, Agriaxliaral College. 

Depart merit of MisHisfiippi A cultural and Mechaiiu'al Collcgi*. 

The Mississippi Station is under the inana^^nnent of the board of trustet^s, of which 
the j^overnor of the Shite is ex-officio chairman, and the president of the college. 
Immediah' oversight of the station is entrush^d to a governing board, consisting of th(‘ 
local members of th(‘ board of trustees, the president of the collegt*, and the director of 
the station. The president and the director constitute the governing board an<l are 
the only members who ])ass upon the work relating to the station. The director pre- 
pares the outlines of the work, these outlines being sigiu'd by the dir<‘ctx)r and other 
officers coiKHTiied, and submith*d to the president for approval, tfnceajear, at a 
int^eting of the board during commencement w^eek, certain mattt‘rH concerning new 
lines of work, the fixing of salaries, etc,, are presented to them for coiisiileration. 
The annual r(‘port of the station i.s also submitted to them at this time, but no outline 
oi x>roposed in\ esligutions is pre.sented for their consideration. No definite (‘ode of 
rules has been adopted by the board of trustei^s tor tin' government of tin' station. 

MISSOURI. 

Missouri Agricultural College Experiment Station, (hlumhh. 

I)ei)artment of tin' College of Agriculture and Meehanie Arts of the University of 

Missouri. 

Tin' contiol of the station is vested in the hoard of curators of the univi'rsity, 'W Inch- 
consists of nine memlx'rs, appoinffid by the governor fioin different political parties 
for periods of six yeai*s. The term of offi(V of one-third of tin' board (‘xpires (*\(‘ry 
two yt'ars. Meetings are held twii'c a >ear. In the intervals between board me(‘t- 
ings the immediate oversight of station affairs is dek'gated to an (‘X(M“nti\e com- 
mittee of the board, consisting of thn'c membei.s, w ho hold monthly mei'tings The 
Missouri State board of agriculture is an advisory council, the duties of \\ln<‘li are 
to examine into tin* work and management of the station mid suggest to the lioard of 
curators of the iinivtT^it} lines of experimental work. 

The director is n'spoiisibie to the president and hoard for the policy, management, 
and sut'cess of the station in all its dt'partnients. The station conned, consisting of 
tlie chief officers of tlie station, the director, and the presuhait, nn'cts onc(‘(‘ach year 
and recommends to the board a tentative distribution of the station funds among the 
different divisitms of the station and the lines of experimental \ioik that should he 
carried on during the ensuing year. The rules of the station are undergoing revision. 

Missouri State Fruit Experiment Station, Mounfoin drove. 

This station is imder tin* control of a board of trusU'es consisting of three members. 
This board has not adoptt'd a system of rules or regulations for the guidance of the 
station officers. 

MONTAI^A. 

Montana Agricultural Experiment Station, Bozeman. 

Department of the Montana College of Agri(‘ulture and Meehanie Arts. 

Both college and station aix* under the general suj>ervision of the Hiate lK>ard of 
education, the members of w hich are nominatiHl by the governor and confirmed by 
the State senate. Immediate control of thesi* institutions is delegated to an exe<‘U- 


« Telegraph address, StarkmUe. 
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tive board ap|K)inted for four years by the gf>venior, with the coiiBCMit of the )K>anl 
of edumtioii, and consisting of five mem}it‘rs, at least three of wlunn imtstbe residents 
of the comity in which the institutions are located. Board meetings arc lu‘kl on the 
first Friday of each month. Bpecial meetings are called by tht' j)residi*nt of the 
board. 

The director has general supervision of the work of the staff, calls staff meetings, 
administers the general affairs of the station, acts as purchasing agent, and vcTifa^s 
all bills and accounts against the station for the auditing comiuittei*. The staff holds 
regtiliir rnontlily c.ouncil meetings. All mattc‘rH of shitioji policy are rt‘t(‘rr(‘(l to th(‘ 
executive lmr<l, and all work is subject to its approval. Uc(‘omm(‘ndations of ih‘w 
lines of work are made to the hoard by the director. Each nuMnlxTof the staff is 
resixniriiblc for the work in his division. 

NEBRASKA. 

Agricultural Experiment Station of Nebraska, Linroln. 

J>ej)arlinent of the University of Nebraska. 

The governing board of the station is the l)oar<l of regents ol the nnivt'rsily, which 
consist-s of six meinhcrs clectod by iMjpular vote for h*rins of six years. By an act of 
the 8t}ite legislatun* of 1899 th(‘ fuiats a<*cruiiig to the State for the mainteiiamv f»f 
the station are i>aid into tin* State trea.surv and must he rea]>}>ortione<l to the station 
by the legislature hieiinially. By tlui same act the Stiite treasun^r is made treasurer 
of the experiment station. The ]>oard makes all appropriations of funds to divisions 
of the station, and the jiresident of the board approves all hills. There an* kair 
H'gular m(*t‘tingH of the board each year. SjHvial meetings are wry infnMjuent, 
(‘xc(‘[)t in the east* of certain commitU*t\s of the l)oanl. By resolution of the board of 
n ‘g < ‘11 ts at the organization of the ex[H*rim(‘nt station the State Agricultural Society 
is re<]iu*sted to apiioint two of itsmeinlMTS and tlu‘ Statt‘ Horticultural Society one of 
its members, the thn*e to constitute a visiting <*omnnttee to vi^it tlie station at least 
once (‘ach year, and to submit its rejiort thereon to tin* Inianl of n*gents and the 
governor. 

The director has general supervision of the w’ork of the station, lint the policy of 
the station is determined by a eoimcil made uji of the pr(*Hident of the lioard of 
regents, the chancellor of the nniversit), the diractor of the station, and the lu'ads 
of the several departments. The dutu‘s of the council are to d(‘tcrniinc Uiu‘S of work 
to Ik* pursiu’d by the station and the general nu‘thods under which such w'ork shall 
he carried on. Meetings are held at stated times or at the (all of tin* dirt*ctor. If 
tlu* council can not agree as to the work or mcth<Mls, the final div ision H(*s with the 
executive eommitUH*, but this committee may refer such cpi(*stions to thego\erning 
board, and are reejuirt'd so to refer them if thus rcMjiiested in w riting by a majority 
of the station council. As yet the r(*gents have not adopli'd rul(*s governing th<‘ sta- 
tion at Lincoln, but the following gen(*nil ruU's were adopU'd Sejitember 14, 199.‘>, to 
apply to the substation which has In^eu hwated at North PlatU* and is supportt‘d by 
State funds; 


Rules fob Westehn Substation. 

The Nebraska experimental 8ul>fitatiou is in charge of a supi'rintendent under the 
director of the N(*braska Agricultural Experiment Station and shall be op(*ratt‘d as 
a department of the university. 

Expenditures of substation funds when appropriated by the rt*gents art* iiud(‘r 
authority of the director. 

Bulletins and reports may lie printed from the Hatch printingand sUitionery fund. 
The annual report shall Ikj a |>art of the animal report of the Nebraska Agricultural 
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Experiment Station. No other expenditure of tiie Hatch fund lit the substation may 
be made without special authority from the regents. 

Official letter heads shall be printed: University of Nebraska, Exj>erimental Sub- 
station. 

Plans for this station are to be made by the direchir and suiK'rinUmdent in con- 
sultation, and bulletins published jointly. 

The departments at the university may be called in consultation upon liiu^ in 
which they are specialists, and when so called ac'knuw lodgment of their service's will 
be made in publishing reiK)rts. 

NEVABA. 

Nevada Agricultural Experiment Station, Tlmo, 

Department of Nevada State University. 

The board of c'ontrol of the Nevada Station is the l>oard of regents of the nnivc'rsity, 
which consists of throe memberh elected at a general election, two fc>r a long t(*rm of 
four years and one for a short term of two years. Regular meetings are hold four 
times a year and special meetings as often as desired. No rules for the regulation 
of station affairs have l>een adoptcnl. The director is administrative officer of the 
station. 

NEW HAMPSHIRE. 

New Hampsliire College Agricultural Experiment Station, l>iLrhum, 
Department of New Hampshire College of Agriculture and the Me(‘hanic Arts. 

The governing board of the experiment station is a standing committee of five 
members of the board of trustees of the college, knowm as the hoard of contml. 
When on(‘e chosen they have always held their positions as long as th(‘y remained 
on the superior board, two of thcmi liaving thu^ servcsl since the organization of the 
station in 1888. Their policy luis always been to give the director the w idest possible 
latitude in the management of the station and to allow^ him to take tlu‘ initiative in 
outlining plans of work. Mec'tings are held cjiiarterly. 

The following rules adopted by the board of trustees for the orgarnzation and 
direc’tion of the board of control and the cxpi'riment 8tati<m have hcH‘n amended 
once or twice, hut only in matters c»f minor <letail: 

RlILBtt OF THE NkW’ HaMPHUIKK CoLLEOK AciKICULTUIUL ExPEKIMENT STATION. 

HOARD OF CONTROL. 

(1 ) The experimental work of the station shall be under the irnnu'diate c'ontrol of 
five trustees, of which number the president of the college shall be one, and known 
as the board of control. 

(2) The board of control may adopt such niles of organization as they deem neces- 
sary, which shall not be in conflict with the laws under which the department is 
oiganized, or with such regulations as the trustees may from time to time prescrilxi. 

(3) The trustees shall elect a director, whoso duties shall be, under the direction of 
the president of the college, to keep a complete record of the work of the station, to 
carry on the correspondence, supervise the editing and printing of all bulletins and 
reports, and shall do all other wmrk necessary to he done al>ouf the business of such 
station which may be required of him by the trustees or president of the college. 

(4) This board shall plan and arrange themethofls by which investigation shall be 
pursued and experiments c‘onducted. They shall instruct the director to divide the 
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work of the station and assign the jjarts thereof to such i)er8ons as may l)e l>est fitted 
by experience and ability to carry forward such work. They shall cause to be kept 
accurate, detailed accounts of all exi>erimental work and all circumstances surromid- 
ing the experiments which can in any way affect them, and such results as the facts 
show shall l^e work(‘d out and put in shape for proper reports, to be published from 
time to time as required by the act of Congress of March 2, 1887. 

(5) This board shall recjuire the director to lay before the tnistc^es at each stated 
meeting of the trustees a plan of such exjierimente as may seem deHiral)le to uialer- 
take, also rejKjrt the j)robable expense of the same, and shall designate such instru- 
ments, lands, help, and other requirements as they need to successfully carry out the 
proposed \sork. 

(6) In case any jirofessor of the college shall be employed in the work of the 
experiment station, this board shall estimate the value of his services while so 
employed, such estimate to be made ujKm th(‘ basis of liis regular salary as such pro- 
fessor, and whatever sum shall Ik' found to be proper compensation for such services, 
sucli Slim shall be paid from the experiment station fund. 

(7) This board shall r(‘comm(*nd to the trustees th(‘ appointment of all officers and 
regular assistants employed upon the work of the station or farm. They shall 
employ all temporary asMistants, laborers, janitors, and workmen, who shall lx* paid 
from a fund appiopriated for that purpose, and report to the trustees at each stated 
meeting. 

(8) They shall regulate the i)rice pai<l to students for any labor performed on the 
farm or at the experiment station. 

(9) They shall cause to be kept in i)rop(*r books for the purpose a regular account 
of all money reieived and disbursed, the receipts from and expenditun^s for and on 
a<‘count of the experiment station and farm, or f<»r the construction of buildings or 
improvement of the premise's, and in the farming and gardening (qx'rations. These 
accounts shall be so kept as to show’, as near as jiracticable, the co'-t of carrying on 
the farm or garden and the quantity and value' of tlie products of the same. 

N\ME AM) OBIE<T OV TllK KKPERIMENT STATION, 

(1) Th(‘re shall be, and hereby is, wtablHied a department of the college, which 
shall he known and designated Jis the New’ Hampshire College Agricultural Kxj)eri- 
ment Station, said department having t'xcliisive use of Nesmith Hall. 

(2) The object and purposi* of such station shall he to fulfill in its acoj>e and work 
the requin'inents of section 2 of the act of Congress of March 2, 1887, establishing 
the same, and to conduct such other resi'arches and (‘x^KTiments bearing directly on 
the agriiniltural industry of the State of New Hampshire as may be deemed advis- 
able by the board of trustees. 

(3) The board of trustees reserves to itself the power to control all pro]>erty 
received and all officers appoinU'd in the experiment station established by the 
Hatcli bill, so called, and the right to remove all such officers w'heii in their judgment 
the interests of the station require it. 

(4) The land lielonging to the college anti used for agricultnnil j)urposes shall lie 
devoted tt) the list's of the exiierirnent station, placed in the care of the board of t‘on- 
trol, but suliject to the board of trustees tint same as the experiment station under 
the prt'ceding section. 

(5) The trustci's shall set ajmrt such rooms anti buildings as shall Ik' iu*cded from 
time to time for the purposes of an experimt'nt station on such tt'rms as shall l)o 
provided wdien assigntni, subject to the provisions of section 3 of this article. 

(6) All records in this department relating to the Imard of control and director 
shall be ojxjn at any time to the inspection of any member of the board of trustees. 
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KEW JBB8ET. 

New Jersey Agricultural College Experiment Station, New Brunmmck, 
Department of Rutgers College. 

New Jersey State Agricultural Experiment Station, Nm Brunmdck. 

At Rutgers College. 

The College Station is under tlic control of the board of trustees of the agricultural 
college. The management of the station is delegattnl to an executi\e committee of 
the lx)ard consisting of seven meinlx^rs. This committee meets at least twice each 
year, and memljers receive their actual exp^mses. This committee supervises in a 
general way the work of the station. 

The State Station is controlled by a board of managers, consisting of the governor 
of the StaU^ and the board of visitors of tl)e State agricultural college, ap^M^iuUHl by 
by him for a term of two years, and composed of two members from each Congres- 
sional district, together with the president and professor of agriculture of the college. 
This board holds a meeting at least once a year toa<‘t upon the report f)f the director 
and upon such recommendations as he may make. The i>olicy has to delegate 
the direction and management of the work of the station to the director. Tlie 
officers consist of a president, vice-president, secrehiry, and treasurer. 

No rules have l)een adopted for the government of eitlier station. Tlie director 
indicate to the heads of divisions the line of work they an* expected to carry out. 

NEW MEXICO. 

Agricultural Experiment Station of New Mexico, MemUa l^arh. 

Departimmt of New^ Mexico College of Agrieultiire and Meehan ie Arts. 

The governing board of the station is the board of regents of the agricultural col- 
lege, which consist^s of five active members ajijiointtH:! b}'^ the governor for ff\(‘ 3 ears 
each, and confirmed b}" the legislature. Besides the a(‘ti\e members, the governor 
and BUperinUmdent of public instruction of the Territory are also advisory members. 
The duties of the board, besides the appointment of members of the staff, consist of 
a general sui)erviHion of the affairs of the station, financial and otherwise. Tlie Ismrd 
audits all bills for material orderiHl by the heads of the different divisions and 
approved by the director. The general policy of the lK)ard is h) leav(‘ the selection 
of lilies of work entirely to the staff. The regular meetings of the board o<*c*ur 
quarterly. 

The Ixiard has no rules for the regulation of station affairs. The director assumes 
general supervision of the executive affairs of the Btati(.)a and makes recommendations 
in regard to expenditures, general iioliey, etc., tf) the lioard of regents for approval. 
The details of the work of the different divisions are left entirel}^ to tlu'ir re8|:K:‘Ctive 
heads, but the general ])lan of work and the policy to lie jiursued is discussed and 
passed ujKin by the station council, which consists of the director and heads of the 
different divisions. 

NEW YORK. 

New York Agricultural Experiment Station, Geneva. 

The experiment station at Geneva is a State institution, nominally a part of the 
State department of agriculture, but directly under the supervision of a board of 
control, which consists of the governor of the State, ex officio, and nine other mem- 
bers, whom the governor appoints. The term of olRco is three years. The duties 
of the board consist of the appointment of the director and all other iiersons to ismy 
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on the work of the station and of general oversight of all expenditures. It must 
niake an annual reiK)rt to the commissioner of agriculture of its proceedings, receipts, 
and ex[)enditure8. The present policy of the Ijimrd appears to l)e to leave the deter- 
mination of the work of the station and of the details of administration fully in the 
hands of the director and his staff. 

Oomell University Agricultural Experiment Station, Ithaca. 

De])artment of Cornell Ihiiversity. 

The Cornell Station has recently undergone a reorganization and some changes 
made in the methods of conducting the hiisinesK In the past it has been tlu' cus- 
tom to allow’ the heads of divisions gn*at freedom in th(‘ selection of lines of work, 
but no expenditures of any kind are made by any <l(*partinent m the univiTsity 
until tin' executive committee has ina<ie appropriations for such expenditures. As 
the end of the fis(*al yc^ar ai)proache8, the <lire(‘tor is given authority to adjust bal- 
ances belwet'ii the ilivisions or bureaus. Pun'hases made by heads of divisions 
must Im‘ ai)j)roved by the [mrehaser before they are entere<l in the books and 
approve<l by the direchir b«dor<!L they are paid, A bookk(‘ei»er renders a monthly 
statement for (‘uch division of the monthly expenditures of that division. At the 
close of the year a detailed n‘port of all (he (‘XfHUiditures is submitted to the presi- 
dent and act<‘d ui>ou by the board of tru-^b'es for ap}>roval. 

NOKTII CAllOJ^INA. 

North Carolina Agricultural Experiment Station, Wi'^t Rat eUjh. 

Department of North Carolina (killegi' of Agriculture and Mechanic Arts. 

The North Carolina Station is under the control of the board of agriculture, which 
has the direction of the State department of agritailture and the agricultural (*oll('ge, 
the station oflicers lieing elected annually and eom]Kmsation being fixed by the board. 
The Iniard has adopted tlie jiolicy of leaving all furuls outside of salaries in the hands 
of the director, to be expended in the way he thinks most desirabb* in th<‘ lines of 
work submitted to and approved by him. 

NOUTll DAKOTA. 

North. Dakota Agricultural Experiment Station, Agriraltural Cdtcgv. 

Department of North DakoUi Agri(‘ultural Citllege. 

The North I)akota Station is under the contiol of the board of trustees of the col- 
lege, consisting of seven memliers apjHiinted by the governor and confirmed b\ the 
legislature for terms of six years. Board meetings are held monthly. The station 
council, consisting of the director and hea<ls of divisions, outlines tin* work in the 
committee of the wdiole, and carnijs it out almost exclusively under verbal agree- 
ment. No code of rules has been adopUni. 

OHIO. 

Ohio Agricultural Experiment Station, Bbosbr. 

The government of the Ohio Btation is vested in a board of coiitri^il “ consisting of 
five members, not more than three of wdiom shall belong to the same* political party, 
who shall be appomted by the governor, by and with the advice and coii.«ent of the 
senate, and whose tenn of office shall be for five years. The board holds an annual 
meeting in Columbus beginning with the first Monday in March and special meet- 
ings at other time.s and plae^ ujjon the caill of the president and upon tlie w ritten 
request of two members of the board. The lx>ard appoints the director of the sbi- 
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tioji and dxcH tlie and teruiH of all oHic^^rs and eiuidoyeeH of the station. 

The director ih given control of the affairs of the station in all its departments and is 
made responsible to the board for the eliieient inaiiagenient of station affairs. With 
the approval of the board, he appoints chiefs of the departments, assistants, and other 
employees, and assigns them to their resjH^etive duties. He has the power to sus- 
pend any oflieer or other employee of the station for cause, hut must at once report 
his action, wdth reasons for it, to the hoard of control for final action. The following 
by-laws have heen adopted: 

Bv-Laa\s of riiK Ohio Aioturi/rruvi Kxpeuiment Station. 

DEC VUTMUNTh. 

(1) Ihider the general maiiageinent and control of the director the station shall 
bo organized in four adinimstratixe de{>artnunits, namely (I) Kxeeiifue <lepart- 
ment; (2) Agrieultnral (h'parlinent; (2) Horticultural department; and (4) Deixart^ 
ment of })lant physiology and pathology. 

The director shall base immediat(‘ charge of the execnti\i‘ (h‘j)artmem, and the 
other departnu'iits shall ]>e resjxrtively under the management of chiefs, to be styleil 
“Agriculturist,” “Horticulturist,” and “Botanist.” 

(2) The executive department shall in< lad(‘ all lines of work not si>eeirieally 
assigned toother dei>artments. Within tins department shall 1«‘ estahlished seetituis 
of chemistry, entomology, and animal pathology, nmler charge of a chemist, an 
entomologist, and a veterinarian. 

(3) The agrienltural department shall ))e under th(‘ supervision of tin* agricul- 
turist, ho shall be superint(‘n<lent of the farm and ot the field, feerling, dairying, 
and breeding experiments. 

(4) The horticultural dei)jirtment shall he under tli(‘ supervision of the horticul- 
turist, who shall be super intendent of orchards, garden^, and greenhoU8t‘s, and of 
experiments with fruit and vegetables, inehiding [rotatoc'S. 

(»5) The department of plant ]rhyHiologv and pathologv shall 1 k‘ nnd(T the super- 
vision of tlie botanist, who shall 1)(‘ snperintendemt of th(‘ plant pathological labora- 
tories and of investigations in botany and plant physiology and juithology. 

(b) The department ehi(‘b shall hay4‘ authority to (‘m]>l(>y such jissistants, fon^- 
mcn, and laborers as may b(‘ nspiired lor the ex<M*ution of their work, subject to the 
apimnal of th(‘ director and the Ixurd <>f 4‘ontrol. 

(7) The departiiicnt chief longest in seryi'‘e .slialJ 1 h‘ vi(‘< ‘-director of the shition. 

EMPLOYirES 

(1) Hovrs of labor. — Assistants, foremen, teamsters, and laborers ernjiloyed by the 
month or year will he re(juir(‘d to obsery suelr honrs for service or labor as ma) l)e 
designat(‘<l by tbe ebiid of the <lepurtment in whi<*h they may 1 m‘ einployexl. Ten 
hours will constitute a day’s work in tht‘ average for men, and nine hours for wmrnen, 
but this time must lx* ex<'lusive of time consumed in caring for teams and in going to 
or from the fiehl or place of work, and in eases of emergeuey the station may require 
more than ten hours’ work for a few days at a time without extra compensation. 

{2) Sunday labor . — Kvery assistant, foreman, or other laboriT employed by the 
month or year will be r(*quir(*d to perform, wdthout extra pay, such share of the 
necessary work of (aring for laboratories, teams, live stock, dairy, greenhouses, 
gardens, orchards, and fruit jilantations on Sumiay as may be allotterl him by the 
chief of his department, this work to ]>e counted as i>art of the duties for wdu(*h his 
salary or wages is the full eoinjiensation. 

(3) lloUdays and vacaflott}^. — All emj)loy(*es of the station who are engaged l>y the 
year wrill be permitted to 1ok‘ two weeks’ tiim* each year without re<iuction of salary 
or w^ages, this time to he taken during the following-named holidays or at such 
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other times os may in* mutually a^reini up<m V)y the employee and the chief of his 
department. Whcm more than twt> weeks’ time is lost, incluHive of holidays, a 
ciorresponding n*ductioii of pay will be made. Emplojees engaged by the month 
for six months or longer will 1 h‘ permitted to Ios(* such of these holidays as may 
occur during their term of sc^rvice without reduction of pay. 

The holidays referred to are as follows: The first day of January, the twenty- 
second day of February, the thirtieth day of May, the fourth day of July, the first 
Monday in 8<‘ptember, the day set a]>art by the governor of the State for thanksgiving, 
and the twenty-fifth day of l)ec(‘mber. 

(4) Smaklng and the af inffndcafing drinks. — Smoking when on duty, and the 
use of intoxicating drinks or visiting of li(juor saloons at any time, whetiu'r on or off 
duty, are positively prohibited. 

(5) ProkTtian af records and propertij. — It shall be the <luty of every employee of 
the station carefully to guard its work, ri‘C(n*ds, and ]>rop(‘rty; to])n‘V('nt int(Tf(‘rence 
with stakes, labels, or other reconk-^; to i>re\ent tht‘ taking of fruit or property w ith- 
out tlu‘ consent of a chief of de{)artmt‘nt, and to report promjdly to his chit‘f any 
accident, mistake, or interf(‘renc(‘ that may affect the results of an (^v})eriment. 

(0) Anj" infraction of tlu' provisions of this article, the habitual us(* of profane or 
obscene language, or the commission of any other act contrary to the statutes of Ohio 
by any employ(‘(* of the station, shall lx* suflicient cause for the imme<liate dismissal 
of such emi>loy(H* from tli(' station’s s(‘rvic{‘. 

OKEAIIOULV. 

Oklahoma Agricultural Experiment Station, Slilhratfr. 

Department of Oklahoma Agrienltnral and Mechanical (’olIegt‘. 

The Oklahoma Statioji is go\ermMl by the hoard of regents of I lie college, w hicli 
consists of the governor of the Territory, (*x oilicio, and live members appointed by 
him, with tin* approval of the Territorial <*ounciI, fora h'liii of two year’s, or until 
their successors are apiK)inted. Tin' law re<jiiires four regular meetings during the 
y(‘ar. 

The director of the station is Iu‘ld resjxmsihle by the board lor tlu‘ work of the 
station and the ])roper managermait and expenditures of it.s funds. Each y(‘ar, at the 
Jnn(‘ me(‘tingof the hoar«l of regrmts, tlu' din'ctor j)res(‘rits a stat(‘mcnt of the lines of 
investigatif)!! proposed for tln^ next lisiul year. This stattunent, together with 
linancial estimat(‘s, is prepared after consultation with the individual memlM‘rs of the 
station staff, and on its being apj)rov(‘d by the hoard heeomt‘s tlie basis (»f next year’s 
work. 

All i>urehase8 are madt‘ on orders i^^isiusl by the dirx’ctor. No fixed appropriations 
are ma<le to each of (In' department in the station, for the n^asons that in many eases 
two or more departments are eoneerned in the same investigation, and it is the p<Jicv 
of th(‘ station to encourage its oilicers to regard the work of the station lus a unit 
rather than an aggregation of diseonne'cte'd parts. 

No meetings of the station staff ar<‘ lu*ld, hnt in all ctises the direa-tor eonsults with 
the inendxjrH affected by any snhjcH’t unde^r consideration. The effort is to e'onduet 
the station’s affairs as nearly as may be in the same manner as a ewporatiem dependent 
on its success for its existence* wemld la* eeinehudeel. 

oiiEOojsr. 

Oregon Experiment Station, Corralln. 
neiairtment of Oregon Stab* Agricultural College. 

The governing boanl of tlie Oregon Station is the hoard of regentvs of the college, 
which consists of the governor, se^cretary of state, superinton elent of jiublic instriic- 
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tion, and the master of ttie State grange, ex officio, and nine members appointe<!%y 
the governor for h‘rmH of nine years, and confirmed by the fienate. This board has 
general management of all station affairs, and has adopted by-laws as follows: 

By-Laws of the Board of Reoents, State AoRJcimTiTRAL CoLLm® and Expiam- 

MENT Station. 

ARTICLE I. 

(1) There shall 1)0 an annual meeting of this hoard held at the eollege building, 
CorvalljH, Oreg , on the third WedneH(lay in July of each year, at 2 o’eloek p. rm, 
whieh meeting may eontinne from day to day or adjourn to a day definite as the 
hoard may determine. 

(2) There shall h(* a semiannual meeting of this l>f)ard hcdd at the cTdlege build- 
ing, Corvallis, On^g , or at such other place as the lK)ard may fix, on the first 
WediuTsday alter th(‘ first Momlay in January of eaidi year, at 2 o’clock p. m. Said 
meeting may eontiiiue from day to da}' upon its own motion. 

(3) Spec ial meetings may he railed by the president at any time, and shall l)e called 
t)y him upon the written request of three or more members of this board, slating the 
object or hiiMnes^ for whieh said meeting is called. 

(4 ) At all meetings of this board sc'von mem hers are nec’essary to constitute a quorum 
to do hnsmesH as a hoard. 

article it. 

(1 ) Tim otlieers of this board shall consist of a president, secretary, and treasurer, 
said ollieers to l)e elet ted at the annual mt*eting in July, 1895, and U) hold office for 
two yt'ars, or until their successors are elected. 

(2) Th(‘re shall be elected biennially, at the July meeting of the board, an execu- 
tive committe(* of ti\e from its owui members, three of whom will constitute* a quorum 
to transact business. 

article III. 

(1 ) Tlu* president shall preside at all meetings of the board, execute and sign all 
official pajiers and documents authorized and required by the action of the board. 
He shall submit at the annual meeting in July of €»aeh year, addressed to the gover- 
nor, a detailed report of the receipts and disburHcments, showing the condition, 
linaiK'ial and otherwise, of the cf>llcge and station, witli such suggestions and recom- 
mendations as may l>e deemed necessary for the advaneemont and promotion of the 
col](*ge and station. He may direct the secretary to issue all notices of special meet- 
ings, when called by him upon lus owui motion or upon the w'ritten reipie**! of mem- 
bers of the board. He shall ixjrforin, when required by the action of the l>oar(l, all 
duties consistent with the ofiic'c he holds, and the enforcement and compliance w'ith 
the orders of tlic hoard of regents in the management of said eollegt* and station. 

(2) The secretary shall keep minutes of the meetings of the hoard and of tin* exec*- 
iitive <*ommittee. He shall (‘ountersign and attest all papers, documents, or homla 
ordered by the board. He shall have the custixiy of the corporate seal and affix the 
same to all such documents requiring his official signature. He shall W'rite all com- 
munications, issue all notices when so directed or required for meetings of the board 
or for any other purpose. 

All notices for meetings of the board shall l)e addressed and mailed to eatffi mem- 
ber thereof at his post-office address at least ten days prior to the day of meeting: 
I^onckdj that in case of emergency, and under instructions from the president, less 
time may be given. He shall annually prepare and submit at the meeting in July, 
a report showing the receipts from all sources on account of the college ami station, 
and also showing the disbursements during the year. He shall perform all other 
duties consistent with and pertaining to his office, or that may l>e from time to titne 
required of him by action of this board. 
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(3) Tlie tmisurer shall execute a good and Hudicient Iwiiul, in such sum as may he 
rtM|uired by action of the board, with Biireties t-o be approved as *may bt‘ din'(*ted by 
the board of regents, said Ixind to be filed with the secTetary after its approval. lie 
shall make written re(|aisitionK from time to time on the secretary of state or other 
p^irties having the custody of funds applicable bylaw to thi* suiiport of the State 
agi’icultural college or experiment station. lie is authorized to receive*, indorse, and 
receij)! for all and any moneys for and on account of the State agricultural college or 
ex|H'riinent station, lie shall keep a full and accurate account of all fuinl'^ coming 
into his hands and the disburseiuenis on acTount of said colk'ge or station, and shall 
duly account to the board of regents, whenever required by rt*sohition of the hoard, 
for all moneys in his hands, custody, or control. He shall prepare' and submit at 
the amiual mating in July of ewh year a full and eonij)lete detailed rc'port for the 
year then exjuring, showing the amounts received from time to time, and the source' 
and upon what ac'count; and also a detailed re[)ort as to the' disburse'me'iits; saiel 
report must include and show the' fnianeial condition of said colle'ge and station lie 
shall also prepare and submit to the IJnite'd States authorilie*s, from time' to time', sue-h 
rejK)rts of the receii>ts and disbursements on aee'ount of the' e-ollegc' and statical a.s may 
lie reepiirt*d by such authorities. 

(4) The exe'cuti\e e'ommitteH' ]>rovided for in Article II shall exeenite and enforce 
the ordel's and rules of this board, t'all meetings of siiid committe'e, ac't upon and 
diree't all matters appertaining to the manage‘me*nt of said c'olle'ge or station re(juir> 
ing the ae*tiou of the bejard of regents during the interval or rt'C'e'ss be‘t\^een the* meet- 
ings of the full liemrd. It shall keep a record e)f all its i)roe‘t'edingh, and the same 
shall be reported at the' first subseepient meeting of the board of regents. 

AKllCLK IV. 

(1) Tlie* lK)ard of regemts shall se'ieet and appoint a president of flu* e*ollege and 
diree-tor of the station, vie*e‘-dire'ete)r of the station, and all proft'ssors, teae*lu‘rs, and 
assistant tt'achers de'omed necessary by them, and fix the* salat \ receivable by e'ach. 
Such appointee shall hold office during the pleasure of the ])oaid and shall In* remov- 
able by the be»arel at any time; the salary of any appointe'e remo\e*d by the ])oard 
shall cease from the elate of such remenal. 

July 19, 1899, by motion, the clerk and purchasing agent and the* [>rinter were' 
placed on the same footing as h) term of ofliee as those mentione'd in the said 
by-law'. 

(2) The board shall at said annual meeting in July, or as soon tlu'rt'after as is 
I»raetie!able, preserilie and define the dutk'S of presieU'ut of the e'olU'ge and station, 
the professors, teae'hers, and assistants, for the ensuing yeai, or until eliaiiged by 
a<‘tiou of the board of regents, and prescribe the studies and pursuits to be taught in 
the college and station. * * * 


ARTICLE V. 

These by-laws may lx? altered, revised, or amended at any regular meeting of the 
board upon a resolution offt*red in wTiting designating the I'bange, alteration, or 
auieudment projx>8ed, upon a vote of two-thireis of the members ]>rest'nt. If the 
amendment is to be acted iqum at a special meeting, then the notievs to the mem- 
liers calling said meeting sliall state the proposed amendment, which must then 
receive the votes of two-thirds of the members present at suchsixH'ial meetimr before 
it shall be declared adopted. 

Adopted June 27, 1895. 

The vice-director of the station was made director at the semiannual meeting 
January, 1902. 
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PKKKS YlA^ATSf I A. 

The Pennsylvania State College Agricultural Experiment Station, Stale 

College. 

l)epurtirH‘ut of the IVnnsylviinia Stak) Oolle^^e. 

Tho govt‘riiinj^ board of tho IVnosylvaniii Station in the hoard of trusteen of the 
college, which is reprcsent(‘d in the interval between meetin^H by an executive com- 
mittee consisting' of five ineuilH‘rs. The governor, secretary of the coruinon wealth, 
secretary of internal affairs, adjutant-general, sn})erintendent of public instruction, 
and tile State secretary of agricnltun* are (‘X-ofhcio members of the board of trustees. 
A standing committc'e of five, known as the advisory committee, consults wdth the 
director regarding the work of the station, and makes recommendations to the lioard, 
hut has no executive pow<*rs. This cnnnnittee meets four tinn^s a year. The gen- 
eral policy of the board regarding tlu^ station is to giv(‘ tlu" director large liberty 
of eboiee rt'garding the work and methods, holding him res]>ousil)le for results. Xo 
definite eode of rules has Ik‘(‘U lulopted. 

i*<)UT<) niro. 

Porto Rico Agricultural Experiment Station, Matjagaez. 

Under tlie supervision of U U. Tnn*, Director, OHice of Kx]>ennH‘nt Stations, Unit<‘d 
States Department of Agriculture. 

The aet of (Vmgn'ss a[)provod March ‘J, ltK)l, making apprr)prmtions for the 
Department of Agricultnrt‘, jirovidod for tlie esUdilishment and maintenance of an 
experiment statit)n in Uorto Kieo, to be under the control of the Secretary of Agri- 
culture, who manages tin* station through the Olhi'o of Experiment Stations, the 
Director of which has gt'in'ra! su}>ervision of this laiterfjrise The immediate 
management of this station i‘- undm thcspi^cbil ugimt in charge. 

KJKIDK ISDAXJI. 

Rhode Island Agricultural Experiment Station, KIngHfon. 

Dejiartnierit of Khode Island Uoll(‘ge of Agriculture and Meehaiiie Arts. 

Tlie governing board of the Uhode Island Station is the hoard of managers of the 
college, which consists of five members, appointed by the governor of the State. 
The term of otiice is fisc* y(*ars, orit* member retiring annually. Metdings are held 
regularly onc<* a month, and sometimes more frequently. Two members of the 
board are appointed a special coiuiiiittee on ex}>eriincnt station, whost* duty it is to 
recommend to the board such changes, additions, etex, as may seem desirable. 

The rules adopted liy the board of managers are Jia follows: 

Rules or the Boakd or Manvokk.s of the Khujik Island A<uiioultukal 
Exfekiment Station. 

(1) The director of tlui experiment station, beads of divisions and their first 
assistants, and the president of the college ex officio, shall constitute the station 
council. A secretary shall be appointed by the council, w^hose duty it shall lie to 
keep an accurate record of the nu^ctings. 

(2) The station council shall meet monthly, or as often as shall lie deemed 
necessary for the best interests of the work of the station. 
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(3) The heads of divisions shall report to the eouneil the condition or progress of 
exi)eriments already begun and Hiiggestions in regard to nt*w ex])eriments. The 
director shall consuler these reports, devise means and nu'thods for continuing the 
ex|>eriments begun, if advisable, and forinulaie plans for new work, subject to 
the approval of the board of managers. 

(4) All members of the station staff are recjuired to attend to tlu^ir duties x)romptly, 
and a failure to do so without a reasoiiahk* excuse, r(‘n<lered in writing to the direejtor 
of the station, will suhjeet tin* delimpient to the deiluction of salary to tlu^ projiortion 
of time lost, or dismissal, as may be dt‘termined by the Imard. 

^(5) The director shall pn‘sent to the board of manageiN, on or befon^ the regulai 
meeting in March of each year, a list or plan of tlu* (‘xperiimails proposed for the 
sciison following for tlndr approval. 

DUTIES OF THE l>IKE(TOH. 

Tin* director of the experiment sbition is cliarged with lh(‘ resjituisihilit y and 
general oversight of all work dom* in the various division^ (4* the station, and shall 
pieside at all mci'tings of tln^ station (*ouncil. lie shall sei^ tlial the Imlletins are 
issued by the station in aeconlance with tiie llateh Act, so called, lie shall 
annually, in the month of July, make to tin* lH»ar<l of mana<gi‘rs in writing a report 
of the w'ork of tlie (‘Xiw'rimeiit station for the \ear ending on the ]»r-e\iou'* ,Inne 30, 
including rep(»rts of th(‘ heads of^ di\ isioiis. Ilo shall have general oversight and 
care* of all station property. 

HE.V!)^ OI l)l\Isfo\s. 

The head of e^udi di\ ision shall cornluct with dm* diligence and care the experi- 
mental work propt'rly iM'longing tlu‘reto, ami apju-oved )>y tin* hoard, ki'ej) all 
necessary records in permanent form ami in such manner tliat they may In* readily 
umierstood by anyone, and he rt*sponsihle tor the projierty of his <livision. 

SOin il ( AIU)I.IXA, 

South Carolina Agricultural Experiment Station, ('intisnu 
Department of Dlemson Agriealtiirul (\dlege. 

The govermmmt of (Memson (Ndlege is vested in a hoard of tiurtetai trustees, seven 
of w hom are testamentary ami six are ekH*ti*d hy the Stati* legislalint*. This hoard 
has control also of the (*xj>enmeat station, immediate supt*r\ i^iDH of ilie station is 
delegated to an t*xperiment station committee* of thr(*e members of tbe board. This 
conmiitti*t? is reepiired to meet at least twice every year, and at anv other time the 
director may reepiest. It in8pe{‘ts the station }>roperty and (‘.\amirK‘s into the conduct 
of station affairs, and reports upon the saim* tiitln* hoard of trustees. Tlie following 
extracts from the rules of the trustees ap]>ly to the* e‘X}H*riment station; 

EX l‘EK I M EXT S^’ATI e > N . 

The jiresident shall preside at all meetings of the station staff, sliall api)rove^ or 
reject mjuisitions, apimive bills autbeirizt'el by him, and see that no money is 
expended excerpt as ordered by tbe board, ami with tlie se*cre*tary and tre‘a.*^urer sign 
all chocks in payment of money ordered [>aid. 

The professor of agricultim^ shall be ehargeel with all work of tlu* statieni, eeiii- 
forming the same to the law of (kmgrciss and the rulings of the Department of 
Agriculture at Washington and the orders of tliis hoard. He shall, at the March 
meeting, reix)rt through the committee ou exjicriinent station the experiments 

« Telegraph office, College; express and freight address, Calhoun. 
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condin‘to(i (itiriiig the year, and what experiment he propoi^ies to conduct during 
the eiiBuing year, with tli<‘ amount necessary, and hikt* the order of the board thereon 
for the same. He shall have general supervision over all the divisions of the station 
and giv€' general dirtietion to the head of imch. 

BULiairriNs. 

The agricultural departjnent shall ])repareand issue at least six bullet ins annually, 
covering the experiuKmts in thedepaitment, and may send out 30,000 of these publi- 
cations to farmers in the State, if so many are demanded. 

THE EXPERIMENT STATION COMMITTEE. 

The experiment station committee shall be composed of live memlwrs. This com- 
mittee shall act as aii advisory boanl to the direi'tor of the station, liiit in no Ciase 
shall it undertake to control or direct what experiments shall be made or the man- 
ner of conducting them. But if the woik of the station and the (Banwter of the 
experiments are not [ilannod and condneteil in accordance with their concejitioii of 
the law and rules of the Federal Department of Agriculture, or in what they regard 
as for the best interests of the j^eople of the State, they shall report the facts to the 
board, and the board shall take such action thereon as it may see prop<*r. This 
committee shall meet at ieavSt twice a year and as often as it considers necessary for 
the betterment of the station, or whenever nsjuested by the <lirector of the statiiui. 
It shall have control and supervision of all j)roperty belonging to the station, which 
they shall inH])ect at least once a year. It sliall <*losely insfiect all the affairs of the 
station, a<lvise and eounsel with the director, and shall report once a year to the 
board the condition of tlic station, its projH'rty, and also the work lieing conducted. 
It shall examine into the conduct and management of the station staff and asiertain 
and report if the director, vici‘-di rector, and all the heads of divisions are |K'rfonning 
their duties, and recommend such matters and things as wdll make tlie station more 
progressive and nsidul. The secretary of the experiment station shall act as secretary 
to this committ(‘e and shall keep accurate miniites of its proceedings, and submit 
these minutes to the tioanl at least once a year for insjA’ction. 

This committee shall particularly examine into tht* issuing of lailletins, and may 
report to the hoard any default, or neglect, or extravagance in thi‘ execution of this 
matter or in any otht*r matter. 


HOUTII UAKOl A. 

South Dakota Agricultural Experiment Station, Brookings. 

Department South Dakota Agrieultural (College. 

The South Dakota Station is under the mamigement of the State board of regonte 
of education. This hotly consists of fivt* niem)>ers appointed by the governor and 
coniirmed by the senate for terms of six years each. It meets two or three times a 
year. The regulations of the regents regarding the expenditures of funds are 
embotlied in the following: 

Amended Kitles and Kegulations Adopted by the Kegents of Kdik'ATIon of 

South Dakota. 

Resolved, That the president of each institution under the control of the regents of 
education of the State of South Dakota be in all resi^ects the head of tl^e institution, 
subject to such niles and regulations as the regents shall make for his government. 

That, in the matter of expenditure, the following rules fidmll be strictly observed; 
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the heads of departments in any institution shall have the power of purchasing sup- 
plies, but shall observe the following njethod of procedure: 

That whenever it shall necessary to procure any instruments, supplies, or other 
material, or hire any labor, he shall submit to the president of the institution, upon 
a blank form provided for such x)urchases, statement reciting the necessity for such 
purchases, upon which n^juisition the president shall make such indorsement as he 
de<‘ms best, after which said re(|uisition shall be handed to the secretary of the 
institution and by him recorde<l in a lK)ok kept for such purposes. 

The requisition shall then be forwarded to the chairman of the regent’s committee 
of the institution for final action. 

If the chairman ajiproves of the expenditure, he shall issue in duplicate to the 
head of the department an authorization of the same, a detailed list of A\hich 
authorization said chairman shall furnish quarterly to each regent. 

Before the head of the department shall transmit his order for supplies, labor, or 
material, he shall show his authorization to the secretary of the institution and shall 
have his order stamped Mith a suitable rubber stamp, ^\hich shall clearly indicate 
that such expenditun^ has Ixjeii properly authorized and that there are funds availa- 
ble for payment of the same. He shall then obtain two blank vouchers to send 
with the order so that they may be proi>erly receipted. 

When the goods are received he shall promptly <*heek up the same and shall cer- 
tify that the supplies or labor have been actually furnished and shall attach his 
original and duplicate autlK)nzati()n8 to the bills which shall have been made in 
duplicate and properly receipted and shall i^reseut them to the secretary who shall 
complete and forward the vouchers at the end of month. 

In the case of supplies or other materials, the head of department shall take them 
upon his abstract of proptuly belonging to his department. 

In any (‘ase w here no funds are a\ailable for such purchase the secretary shall 
make such statement upon the original requisition for tin* information of the chair- 
man of the reg<‘nt’8 committee. 

Any head of department, instructor, or other employee who shall purchase any 
supplies, or other material, or w ho shall hire any labor without lii'st obUiining the 
j>roper authority, shall be held {wreonally responsible fv)r 8U(‘h expenditure, and his 
salary may be held up until satisfactory settlement shall be made with the regents 
in charg(‘ of such institution. 

Any rules or parts of rules in conflict with the above regulatioiih are hereby 
repealed. 

Be it understood, however, that all rules relative to the amount of purchases to l>e 
j>aid by the chairman are still in force. 

In the case of the experiment station all requisitions shall receive the signature of 
the director of the station. 

Bvery authority which shall be issued shall be considered h) terminate with June 
30 of each y^^r, and shall in no ease be use<i in the followdng year. 

A copy of these rules and regulations shall be furnished to each and every person 
in the employ of the regents of education, and shall be considered in force on and 
aftt>r July 1, *1899. 

TKISTNESSEE. 

Teimeasee Agricultural Experiment Station, KnoxvilU, 
Department of the University of Tennessee. 

The Tennessee Station is governed by the board of trustees of the university, 
whieh eonsists of 30 members, elected by the board for life and approved by the 
legislature. It meets twice a year and directs the workings of the university and 

S. Doc. 148, 68-2 20 
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Htation. There ib a eoniniitteo in immediate charge of tlm experiment Htation. The 
relations of the station to the president of the university and later to the direclor are 
set forth in the following extracts from the minutes of the board of trustees. In the 
agreement with the president, recorded on the minutes of the board for July 25, 1887, 
app(‘ars the following: 

“The said j)resident shall be the financial head of the university and of the experi- 
ment station, and all applications for the appropriation of money shall come through 
him and receive his indorsement; all appropriations shall be for specific purposes, and 
all bills fron\ the university and the experiment station sliall be approved by him 
before payment, and they shall be paid out of the appropriation made for the par- 
ticular purpose for which the bills were created. 

“That he shall have general charge and oversight of the university, the farm, and 
the e\i)(*rimeiit station, shall fjx and regulate the courses and means of instruction 
and experimentation; he shall make all regulations for the government of the uni- 
versity and the experiment station, and shall determine and direct the W’ork of all 
the officers and agents of the same. * * * Provided that the courses of instruction 
and the work of the experiment station shall be in conformity with the act of Con- 
gress of July 2, 1862, and the act of 1887 establishing experiment stations in eonnec- 
tion with the colleges in the several States, and wdth the s<*veral acta of the legislature 
of Tennessee ai)plieahlo to the univ(‘rsity. 

“That all otlicial commnni(‘ations and requests addressed to the hoard, and all 
orders for the faculty, shall be made through the president.'’ 

At the rnotding of July 8, 1890, upon the request of the ])resident. Prof. F. I.amson- 
Scri})ner was made director of the experiment station as well as botanist, and it w^as 
stipulated at that time that tlie relations of the president to tlu‘ hoard and thesbitioii 
remained unchanged, that the director w^as to he an executive olfn‘cr under the board, 
the farm committee, and the j>resident, in charge of the detail work of tht‘ station. 

At the meeting of the hoard of June 5, 1893, a report w^as adopted setting forth 
again : 

“First, the experiment station is a department of th(‘ university, and like the other 
dej)ai’tments shall he under tfie general control of the president, aided by a committee 
of the trustees, to be calle<l the experiment sUition committee, 

“Second, the president shall ]>e the rmaiieiul }iea<l of this department, as of all 
others, and all the funds of the station shall Ik* appro})riated by the ]K)ard upon ids 
recommendation and lor s])ecifi(* purj^oses, and paid out only on warrants approved 
by him, whi(‘h imist he fully ittuidzed. 

“Third, the officers and assistants of the experiment station work shall he nomi- 
nat'd l)y the i)n*hi(ient, witli the recommendation of such compensation ns tliey 
should receive,” etc. 

On May 14, 1901, A. M. Soule w^as made vice-director, and on Ft'bruary 3, 1903, 
director. On the latter date Ids duti('s w'ere oiitlini'd as follow’s: 

“The director of the experiment station shall Ixj in charge of correspondence, 
publication, bulUdin distribution, arrangements for institutes, and the routine work 
of tlie station. He shall coordinate the work of the botanist, horticulturist, chemist, 
librarian, and other officers of the station and direct and assist them when necessary. 
He shall report to the president and through him to the experiment station (‘ommittee 
and the board. 

“The duties of the lx)tanist, horticulturist, chemist, librarian, etc., shall l)e as 
heretofore, subject to the general supervision of the director, who shall see that they 
execute the work committed to their care in a proper manner. They will report to 
the direcjtor and through him to the president, the committee, and tlie Iwiard.” 
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TEXAS. 

Texas Agricultural Experiment Station, College Station. 

Dciwirtmciit f»f the Ai^riciiltiiral and Mc^'liaiiical Celk'gt* of Texas. 

The Texjis Station is governed by the board of directors of the college, consisting 
of eight ineinbers appointed by the governor and holding offieo for six years. The 
i)oard distributes tl)(‘ funds of the station among the different divisions at the 
Ix^ginning of each fisc*al year. Meetings are hel<l <iuartt*rly if necc^ssary, but usually 
less often 1. The board has no writUm by-laws. All new lines of exj>eriment work 
must be authorized by the director l^efore being carried inUj execution. 

UTAH. 

Agricultural Experiment Station, Logan. 

Department of the Agricultural College* of Utah. 

The governing board fd theUtali Station is the })oard of tru.steesof the agricultural 
colI(*ge, \vhi(‘h consists of seven mendwrs, api>ointed by the goNcrnor and confirmed 
by the senate for terms of four years each. A State law provides that the trustees 
shall have charge of the experinuuit station, purchase land, erect buildings, and ap- 
point neec'ssary oflicers and assistants to conduct the ex]K*riments. Such portions of 
th(‘ by-laws of tlu* board of trustees as relate* to the experiment station are given 
herewith: 

Kxcekits fkom By-laws of the Boakd of TarsTEKs of the AiuncuLTCKAL 
Colle(;e of Utah. 

cifAi*. 11, SEC. 5 — nuTir^t of the sEriiFrrARY. 

The scM*rt*tary shall attend all ineidings of the board, k(*ep a nn'ord of its proctvd- 
ings, and the proctvdings of the executive committei*, which shall embrace < o{)ies of 
all contracts entere<l inhi, and a mirmh* ami accurate record of all rec(*ipts and ex- 
l>(‘nditures. He shall have ehargt* of all books ami accounts of the board, and all 
records, contracts, bonds, and documents of the college and the exjKTimeiit station. 
He shall kcc}) Hejmrati* accounts of the different funds, and [)erform all dutit‘s that 
pertain to the otruu* of secretary, or that may be re(jiiired by tin* board or the exe(*u- 
tive couimittc*e. 

Before entering upon the duties of his ofliee he shall execute to the trustees a bond 
in the penal sum of five thousand dollars, with two sureties to be api)roved by 
the hoard, conditioned for the faithful pcrformanct* of his duties, which homl, when 
aj)proved by the hoard, or the (‘xecutive committee, shall he fik*!! with the treasuri'r. 
Tie shall be allowed the necessary expeiiH£*H incurred by him in the performance of 
his duties under the direction of the Iniard, or any of its committees, upon vouchers 
made in the usual manner. 

CHAP, II, SEC. 6 — PITTIES OP THE TREASURER. 

Tlie treasurer shall qualify by taking the constitutional oath of office, and by giv- 
ing bonds for the faithful performance of his duty, with sufficient sureties, to the 
State of Utah, in such sum as may be detorinhuHl by the Uaird of trustees. Sai<l 
boml must T)c approved by and delivered tt> the secrebiry of state. 

The income and revenue of the college shall be paid to the treasurer, ami he shall 
pay out the same on checks, subject to the direction of the boanl or the executive 
committee. 
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('jr.vr. JH, SEC. () — J>17TIEK OF (X)MM irrEE ON ACilllCULTURK, 

The coiiiinittee on a^rieulture nhall ba\e charj^e of llie agricultural exi»eruueiit 
station in all it.s <lepartnientH and of the departmentH of instrudi(vn in agrieultnre. 
It shall reeonimend h) the hoard the purchase of suitable lands, niaeliiuery, live 
stock, viv. It shall, with the advice of the president and faculty of the college, 
make rules and regulations for organizing and condiicti?ig institutes for tht* instruc- 
tion of the citizens of the State in the various branches of agriculture, and shall 
cause to be publisiuMl and distributed an annual report of siuth work. 

eUAl*. TV, SEC. I — t)FFICKKS AND EMPLOYEES OF THE ('OLLEUK. 

The board ()f trustees sliall appoint a president of tin* college, a director of the 
experiment station, and such ]>rofessors, instructors, assistants, and otluT otHcers and 
einx>loyei‘S as the interests of the institution may recjuire. 

(TIAP. IV, SEC. 3 — DUTIES OF THE DIUECTOU OF THE EXPERIMENT STATION. 

Tlie director <»f th(‘ exj>eriment station shall, in a(‘cordanc(‘ witli th(‘ regulations of 
the ])oard of trustees and undtT the general sux)ervision of the president of the 
college, have gcmeral chaige of all the w'ork in the several dexiartnients of the exjier- 
iment station. 

CHAP. IV, SEC. <> — SVLK OF PRODIKTS. 

The salable products of the several departments of the college and station shall Im‘ 
sold for casli. Tin' eniployivs who may dispose (d such i)roducls shall i^'^ue rec(‘i]>ti< 
in du})licat(* for all moneys r(‘cei\(‘d, giving the original rt‘c«‘ipt to tlu‘ purchaser and 
retaining th(‘ dujilicate in l>ook form as a record of sal(‘.s. Tlie pm'sons u ho make 
the sales shall rdiK>rt to tlu' secretary ami dejiosit the casli on hand on the first fiusi- 
ness day t>f each montii. 

VKUMCWT. 

Vermont Agricultural Experiment Station, liurlittgion. 

J)ei)artment of University of Vermont and State Agrit‘uUnral ('ollege. 

The board of control of the Vermont Station consists of four members of tlu‘ Ixuird 
of trustees of the universitv, the jin^sident of the universit}, an ex-governor of the 
State who has served since 1880, and two ]>raeti(‘al farrmrs who have s<‘rv(Ml eou- 
tiiiuously since 1800. One half of the trustees of the university art* a self-jierpetuat- 
ing body, while theotht'r half art* t‘lected by tiie Stab* legislatun* for terms of six 
years. Tin* duties of the htmrd of control comiirist* the general oversight of station 
affairs, tlu* authorization of lines of work, tlu* auditing of bills incurred, and, in 
general, the shaping of the policy of the station. The general jioliey of the hoard as 
regards work, officers, expenditures, etc., is, wliile exert'ising a gt‘nt*ral supervision, 
to leave htdli inception and details of scientitie work to the staff and to leave it free 
to make minor ex{>ehditureH. Trojioaed expenditures of medium amounts are usually 
referred to the din'ctor, and of large amounts to the board. The hoard holds monthly 
meetings. The board of control has never formulated any rules, regulations, or 
by-laws. 

VIRGINIA. 

Virginia Agricultural Experiment Station, BlacMntrg.f^ 

Department of Virginia Agri(‘ultural and Mechanical College and Polytechnic 

Institute. 

The governing hoard of the Virginia Htatioii is the board of visitors of the college, 
which consists of nine members, appointed for terms of four years by the governor 

«Expressand freight address, VhristUimbnrg Vqxjt, 
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iind confirmed by the State senate. An executive committee of tiie Ixiard of visitors, 
known as the iioard of control, has immediate <*harge of shition affairs. This com- 
mittee meets quarterly. The director is the executive oflicer of the station, has 
charge of all correspomhuice and general direction of work, suggests lin(*s of investi- 
gations, edits publications, audits accounts, ek*. 

It is sup[)osed that the ]>oard has never adopted rules and regulations govi*rning 
the station; at least none have been adopted since the records of the station w<Te 
burneil a few years sin(‘e. 

WAsiimcrro^^. 

Washingiion Ag^ricultural Experiment Station, Pullman. 

Deparlnamt of Washington Agricultural College and School of Sciemv. 

The board of control of the Washington Station is the board of regents of the col- 
lege, which consists of livi* memlifus, aj)[>ointed by the governor, with tin* constuit of 
the senate for terms of six yi^ars. The board elects a j)r(*sident and a treasurer 
from its own number, and the jiresident of thecolk^ge serves as secretary. Meetings 
are h<‘ld bimonthly. Tlu‘ policy of the lioard of regents regarding the organization 
and gov ernmiuit of tin* station is std forth in the following resolutions, a(loi»ted in 
l)(‘C(‘mber, HM)1: 

P(‘iU}hi(l, That the following system of organization of the experiment station be, 
and liereby is, established. There shall be a director, who shall have the oversight, 
dinx'tion, and management of its work, and who shall (hdermine tinall v upon all 
<pi{‘stionH of tin* college and tlie a[>proval and direction of the board of regents. lie 
shall ])ear tin* satne relation to the president of the college jis other lieads of dej>arb 
monts of the eollegt*. 

“Then* shall he a station staff, (*oiisisting of the director and tlie seientifie workers 
seleete<l by tin* board of regents. The staff shall hold stated meetings at lea.st 
monthly, at which it shall discuss and vote upon questions concerning the general 
jiolicy of the station, nn*t]i<HlH of exjieriment shition work, the advisability of under- 
taking or imrsiiing e(*rtain lines of work, the conducting of farmers’ institutes, the 
bulletin^ and reports to he issued, their contents, and tin* size of the (*dition to he 
issued, and stu b oth(*r matters as may tend to jiromote tin* eliieieiicy of tin* station. 
The director shall presiih* at all meetings when ]>reseut, and shall ajipoiut a presid- 
ing (^(tlicer pro tern w ho shall presidt* in the absence of tin* direch)r. Tin* staff shall 
kee]i a reconl of its proc(*(‘diiigs and its r(*comnn*ndations. The hnal dt*cisioii and 
<lirectinn of all matter's shall rt*Ht witli tin* dire<*tor, snbjei*! to tin* aiifiroval and 
<lir(*ction hereinafter jirovided.” 

WKBT VnuaiSTIA. 

West Virginia Agricultural Experiment Station, Morganfoim. 

Department of West Virginia University, 

The governing board of the West Virginia Station is the board of regenti^ of the 
university, which consists of nine inemlH*rs apjavinted by the governor for term*' of 
nix years. Immediate supervision of station affairs is assigned to a committee of 
thiw, called the station committee. An auditing committee of the hoard of regents 
is annually ajrpointed to audit the exiHjnditares of the station. No system of rules 
governing the experiment station lias ev'er been formulated. Its relation to the 
university is the same as that of other dejiartments. The director of the station has, 
from time to time, been given authority to employ various labor, purcha^e various 
BUpplie^, and engage in various exj^ieriments, but this has been done by special order 
of the regents. 
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wiscoNTsnsr. 

Agricultural Experiment Station of the University of Wisconsin, Madison, 
Department of the University of Wisconsin. 

The Wisconsin Station is governed by the board of regents of the university, con- 
sisting of the State superintendent of public instruction and the president of the 
university, ex ollicuo, and one meniber from each Congressional district and two 
members from the State at large, appointed t>y the govonior and holding otVu'c for 
three years. 

Immediate oversight of the agricultural college and the experiment station is 
delegated to a committee of the board of regents, comprising the president (^f the 
university, ex officio, and five ineinlxirs of the board. 

The regents ha^ e adopted a code of gimend by-laws, but no special rnli‘s governing 
the experinuuit station or the agricultural college have been adophnl. All communi- 
cations regarding the board of regents or agricultural committee^ art‘ brought h> the 
atUmtion of the president in a communication mldressed to him. He either acts 
U])on it or takes it to the Ixxird. Ther(‘ is ik) direct communication bet\^(*en the <*ol- 
lege professors and the university officials as regents, everything going through the 
director of the station and president of the university in dm* f<>rm. 

WTOMiKCi. 

Wyoming Agricultural Experiment Station, Lanwik. 

Department of the University of Wyoming. 

The Wyoming Station is under the control of the l>oard i>f tnish'es of the* university, 
consisting of nine members ajjpointed by the governor for terms of six \ears. The 
mles and regulations adox)ted by the l>oard iire as follo^\s. 

RireKH AND Rlgttlations of the Board of Trustees of the Ukiverstty or Wyoming 
for the (Government of the Wvominc. Kyrkuiment Station. 

Ik(S(fhed, March JS9J, Inj the hoard of trusties of the Jhurermtt/ of WtfomnHjj That 
there he, and tier(*hy is, crt‘ated a departmeid of the university, whidi shall lx* known 
under the name and style of C(»llege of Agriculture, which shall include instruction 
in agriculture, horticulture, and the related H<‘ienc(*s; also instruction in the meehanic 
arts and inilihiry seienee and tactics. 

Whereas under an act of Congress approv(*d March 2, 1887, provision is r/iade for 
the (‘stablish ment of agricultural experim(*nt stations in connc‘ctiou with the eollegcjs 
of agriculture in the different States: 

Il( solved hy the hoard of tr asters of the Umvermty of Wyomiiaj^ That there Ik*, and 
hereby is, created a deiiartinent in connection with the college of agricTilture, te be 
known under the name and style of the Wyoming Agricultunil Extx*riment Htation. 
Said station shall be in the immediate <*hHTge <^f an executive committee of three 
members, select'd from the board, subject to such rules and regulations as may be 
adopted for their government by tliis board. 

JResolvedf That the follow ing plan of organization and rules and regulations of the 
experiment station be, and the same are hereby, adopted: 

(1) The executive committee shall have immediate charge of the experiment 
station and all substations that may from time to time be created by this board. 
They shall approve and adopt all plans for experimental wx>rk upon recommenda- 
tions of the station council hereinafter provided for, and all matters that may be 
prepared to be issued in the form of bulletins; audit and approve all bills created in 
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behalf of tlie stations, and they shall submit estiniato to the board upon which to 
base appropriations of the station fund; they shall submit an annual report to the 
board and a rejxirt at such other times as the Ixiard may order. 

(2) The olfi(‘e of director and agriculturist of the experiment station is Ijereby 
created, ^\ho shall lie chosen by the board of trustees, and his compiuieatioii shall be 
fixed by the board. 

The ofFice of liotanist, horticulturist, and members of the ^sorking staff shall be 
creiited and filled by the board of trustees. 

The offices of assistants in the different sections may be created, iilk*d, and com- 
pensations fixed by the executive committee. 

The director, secretary of ]>oard of trustees, and principal ^^ork(‘rs on th(‘ experi- 
ment stiition, <‘xchiding su peri n Urn dents of HubHtati<ms, shall constitute the station 
council, which shall hold meetings as may b(Mh‘termined, and keep a record of its 
proceedings. 

The station council shall submit plans for experinuaits to the executive committee, 
and ])ropose and sulimit math'r for publication m the form of Imlletins. 

The i)rinting of bulletins shall Ih‘ in tlH‘ charge of the director and secretary, but 
no luiblications shall ])e made unless authorized by the execaitive eommitt<‘(‘ and the 
edition j)res(Tibed ])y said committee. 

The dir(‘etor shall ha\(‘ charge of the distribution of all bulletins, and sliall (‘xer- 
eise the franking privilege in eoniUHdion therewith. 

(reneral authority is herel)y vesU'd in the e.xeeutive eomrnittet' to organize and 
(‘urry forward the work of expcTimentsfor the sciison of 1891, and until furtluT orders 
of this lK)ard. 

Th(‘ treasurer f)f the university is here]>y uuthoriziMl to receipt to the State tn*as- 
urxT for all money that may In* grante<i ])y rongr(‘Hs (ui account of said stations. He 
shall k(‘ep a sej)araU‘ account <d said fund and submit an annual report of tlie n‘e(‘ipts 
and disbursements on aceuunt thereof. 




ANNUAL RLPORT OF TUF AIASKA AORICUL'IURAL FXFl-.RF 
MF:N'r STATIONS FOR li>0:L 

I^»y C. S}H< taf {<}( nl m 

Station Avork has l)oen in ])r()^r(‘ss at Sitka, Konai, (V>})])or (Vntor, 
and Ranif)art. At tho throe former stations regular forceps of statioii 
workers have l)een em])loyed, uhile at Rampart the cleared land on tin' 
reservation has heen cultivated for the station hy a citizen of the 
t-own. We have cooperated with He\ . C. \\ Coe in the cultiAation of 
a tract of 20 acres on Wood Island, and to a certain extent we have 
cooperated with about a thousand citizens of the 'nu-ritory by supply- 
ing them with setals and aiding their work by correspondence, in 
return for which they are re(]iiired to report results. 

At the head(}uarters station we IniAC giAen our attention mainly to 
horticulture and paiticulaii\ to establishing a small nursery Avith a 
vieAA to propagating and disseminating hardy Aarietic's of fruit. Some 
varieties of grain liaxe be(‘u tested. The lu^adquaiters building has 
been conn)leted and a frost-j)roof cellar has ))een constriuded for the 
winbu* protection of trees and roots. 

We ))egan oxjM'rinumts at Coi)per Center, where b acres AAcre (‘ulti- 
vated, resulting in su(‘cessfull\ maturing matiA kinds of barleA and 
oats. Six acres moix' liaAc la'cn clean'd arid l>roken and a log house 
has been ])ut uj) for <|uarteis for the superintendent. 

At Kenai Station If) acres haAc been undcu' culture and (> acres more 
luiAe been cleared and broken. The grain did not maturi' at Kenai 
this year. It is becoming aj)})aient that grain growing is in^certain 
near the c('ast. But forage (‘an be prodiu'ed in a])undance, and it 
s(‘ems Avisest to conliiu' our Avork at that station mainly to animal 
industry. 

The special agent has, as in former years, superA ised the Aveather 
service in Alaska, consiKsting entirely of voluntary obsmaers. lie lias 
also servc'd as special disbursing agent of the Tivasury Department and 
as quartermaster’s agent of the War Department, in so far as these 
functions might facilitate the investigations in hand. 

The special agent visited the suitions at Copper Center and at Kenai 
the past season, and also other points on Cook Inlet. 

The correspondence eonn(X'ted with all these mattei s lias lieen (piite 
large and has required much time and attention. 
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A BBIEF KEVIEW. 

Before proceeding to (‘onsider in detail the present year’s work, it 
appears desirable to review briefly the work accomplished up to the 
present time, in order to answer some of the questions which are asked 
in regard to our work and the outlook for the future. 

The Secretary of Agriculture began investigations on the agricul- 
tural possibilities of Alaska in 1897. These investigations were limited 
that year, however, to journeys in the Territory by three gentlemen, 
namely, Dr. Walter 11. Evans, of the Office of Experiment Stations; 
Mr. Benton Killin, of Bortland, Oreg. ; and Rev. Dr. Sheldon Jackson, 
general agent in charge of education in Alaska. The trips of the two 
first-nam(‘d gentlemen were confined to the coast region, Doctor Evans 
going as far west as llnalaska, and also up Cook Inlet. Doctor Jackson 
made observations along the Yukon while descending this river in the 
interest of his own special work. Doctor Evans made on his trip a val- 
uable botanical collection confined chiefl}" to economic plants, with the 
view of learning what the country afforded in the line of native prod- 
ucts. This collection was eventually placed in the National Museum. 
The report of these three gentlemen is the first authentic information 
given to the public in regard to tin' agricultural possibilities in Alaska. 
It contains statements concerning settlements along the (‘oast, the 
native flora, and the individual views of the travelers as to the value 
of the country. 

In April, 1898, the writer was sent to Alaska to inaugurate actual 
experiments in the growingof vegetables and cereals. Ilard^ vegeta- 
bles bad been grown by settlers in southeastern Alaska and at Kadiak, 
but so far as (‘an be Darned, cereals had never beeii tried, and f('W" if 
any settlers in Alaska believed that they could be grown. He was 
instructed to establish headquarters at Sitka, and to examine the coast 
region with a view to inaugurate experiments at suitable points, and 
to aid and cooperate with settlers in their cffoifs at gardening; to 
ascertain the value of native grasses and forage plants as feed for live 
stock, and particularly to experiment with their preservation in silos. 

Before the writer became connected with the work a reservation 
was made by the President of the United States, under date of March 
28, 1898, of a tract of land on Kadiak Island, (‘omprising about a 
quarter section. The writer was instructed to establish the metes 
and bounds of this, with a view to its use as an experiment station. 

At Sitka a reservation was made in the somewhat broken mountain 
valley back of the town for an experiment station, and by order of the 
President the lot known as ‘KJastle Hill,” which was the only piece of 
ground the Government had in the town which was not already dedi- 
cated to some specific use, was set aside under date of July 18 , 1898 , 
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as the site for headquarters building for the Alaska experiment sta- 
tions. The reasons for locating the headquarters station at Sitka were 
accessibility and climate. It was deeim^d necessary to locate this sta- 
tion at a point which could be readily reached ])v the Department and 
which could at the same time be in reasonably easy communication 
with the rest of the Territory. Sitka was deenu'd to be that point. 
At that time thcrc^ was no indication of a speedy o])(ming of the 
interior. The coast region contained practically the whol(^ ])opulation, 
and it seemed likel}^ to remain the most important region for a long 
time to come. 

The climatic* conditions at Sitka were tyy3ical of those prevailing 
over nearl}" thc^ entire coast region and came nearc‘r to repn'smiting an 
average, both as to rainfall and temperature, in that leglon than did 
any other place which could be selected. Sitka was not selected 
because the conditions were especially favorable to agriculture, either 
as fx) soil or climate. On the contrary, it was held that it ^^as unfair 
to Iwate experiment stations in the most favored spot*^, inasmuch as 
the results would bo misleading when compared with rc'sults at other 
places. On the other hand, it wais apparent that wliatever could be 
done at Sitka could be done almost anywhere else in the coast region, 
and in some places much better; and in the light of later experience 
the choice of location for the headquarters station is in all respects a 
wise one. 

Nothing was done' towuird improving the land or the ere(*tion of 
buildings this year, dlie season was spimt in examining other por- 
tions of the coast region and making surveys of tracts suitable for 
experimental {)urposes. One of these was the resei vatioii at Kadiak 
already mentioned. Another was the selection and surv(\v of a sbition 
at Kenai. 

The Kenai Peninsula has seveT*al thousand s(juare miles of agricul- 
tunil land on wdiich gras.s grows alnindantly. It (*an be readily cleared 
and made intx) farms, and the soil is suibible for the grow th of culti- 
vated crops. A tract of 320 acres, which was deemed a fair average 
of the land in that peninsula, wtis selectxid, and later reserved by 
Executive order for an agricultural experiment station. It is located 
back of the village of Kenai, at the mouth of the Kenai River. 

By the courtesy of the governor of the Territory, the lion. John 
G. Brady, who kindly lent us his garden for the purpose, we were 
enabled to make the first test of vegetables, grains, and grasses in that 
year. Many kinds were seeded, and it was found that early varieties 
of barley and oats matured. So far as knowui, grain growing had 
never before been attempted at Sitka or in southeastern Alaska, and 
the fact that any grain matured seemed so incredible that even old 
residents of the town did not believe that it could be done again. 
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At Ska^wfiy Mr. (xeorge Sexton was employed to grow a number of 
varieties of \ egetablos and grains, and here the results wore the same 
as at Sitka. Oats, barley, and flax matured, while all the common 
hard 3 \ egetal)les developed normally and proved to be of high quality. 

As the net rt^sult of the tirst season’s work, it was learned that grain 
could matin e in the coast region, and that settlers could have good 
gaidens, while the reconnaissance of the countrv resulted in the selec- 
tion of l(H*ati()ns for ]^ermanent stations. Observations of soil tempera- 
ture and weather conditions were begun in the spring and carried on 
through th(' season. 

The outlook seemed so promising that for the fiscal year ending 
dune do, liH)0, Cbngress appropriated $1^,000 for the further iinesti- 
gation of the agTHadtuial possibilities of the Territory and for the 
inanimation of e^})(‘limental woik on the siti's selected for stations. 
Thewnt(‘r was again sent to Alaska, with instructions to begin the 
election of a liead(|uaitei s building at Sitka, for vvhidi plans were pro- 
vided; to Ix'gin the clearing and preparation of land both at Sitka and 
Konai, and to continue and extend the work of testing vegetaldcs and 
grains, not onl} at the (*hosen stations, but all over tlie Territory by 
distribution of seeds to settlers. 

Equipments were purchased for the Sitka and Kenai stations, con- 
sisting of a 3 oke of work oxen for eacdi pla(‘C and the implements 
rerpiir-ed for pioneer work. Two assistants were emjrloyed, one to 
take charg(‘ of the work at Kenai and the other to be loc^ated at Sitka. 
The expense of providing equipments and the (*ost of tr*arisp()rtatiori 
and treioht li*ft cornparativ eW little for the work of clearing and 
impiov ing land. 

The head({uar ters building was begun — that is, the shell w’as put up 
and the lower stoi-> so far coinpl(‘ted that it could be occu[)ied so as to 
save rent. 

The further b'sting of cereals, flax, clover's, and v'egotables was con- 
tinued at the Sitka Station, and this v'ear the results wei'e even more 
favorable than the pi*eceding year*. Not only the barley and oats 
matured, but also spring wheat wan now tided for the first time. Red 
clo\er seeded in the governor’s garden in the spring of 1898 lived 
Ihiough the winter and made a most extraordinary growth, blooming 
in abundanc(' and many of the earlier blossoms maturing seed. 

Some patches of cultivated ground were rented at Kadiak and simi- 
lar tests inaugunited there. Here the work proved almost a complete 
failure from several causes, the chief ones being that the soil was poor 
and grav elly, and that the early part of the growing season proved to 
be unusually dry. 

We made our first test of the preservation of native forage in silo. 
By arrangements with the governor we filled the silo which he had 
just completed with a rank grass, locally known as beach grass 
mu8 mollis)^ which proved a success. We likewise tested silage at 
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Junoau by cooperation with Mr. Thonian Knudson, who was iiKluccd 
to build a small silo in his barn the year before. Here the forage lik(3- 
wise kept well, and gave satisfactory results in feeding ])oth horses and 
cattle. 

The clearing of land proved to be a foi-midabh' task, especially at 
Sitka, where the stumps were large and very thick on the ground. 
We learned that this newly cleared land was practically sterile; that 
cultivated plants will not gixnv on it until its acidity luis Ixmmi neutral- 
ized and the inert plant food made available by (‘ulture and action of 
the elements. 

At Kenai about 5^ acres of land wer<' cleared and fencaxl. A selec- 
tion of vegetables and grains were grown, and for new soil the n^sults 
were good. Flarly varieties of spring wheat, ])ai‘k‘y, oats, and part of 
the flax and ])uckwheat matured. A log barn ^^4 by VJ feet was built, 
as was also a small log silo. 

Data as to conditions in other parts of the Territory were collected; 
se('d was distributed; obs(‘rvations of soil temperatures w ere contimu'd, 
and the weather observer who was sent to Sitka ])y the W(‘ather 
Hureau in 1898 having be(m withdrawn, the work of super\isijig the 
voluntary weather stations in tin' Territory was also assignt*d to the 
Alaska experiment stations. 

During tin* season of 1900, while continuing work along the same 
lines as h(‘r(*tofore at Sitka and Kenai, our chief ('n(*rgi(‘s w('r(‘ cen- 
t('red on learning what the capabiliti(‘s of the interior wviv for agri- 
culture, and the s[)ecial agent spent mu(‘h of the open s<‘ason on the 
Yukon. At Fort Yukon, situated north of the Arctic ('ircle, a tract 
of land was selecUxI for possible use as an (‘X])erinu‘nt station and 
surveyed; and a reservation of 320 acres was also made on the north 
side of the Yukon, opposite the Unvn of Karnpart, in about hititude 
()5' 30', and a superintendent was hired to ])egin WT)rk at the latter 
place. A portion of tlie lower Tanana was also ex[)lored. 

We cropp(‘d some of the new ground at Sitka. While early varie- 
ties of barley, oats, and wdieat matured, it was again demonstrated 
that iu‘w land does not j)roduce good ci*ops. The growth was very 
uneven, and the condition of the soil as yet not suited for experimen- 
tation. Vegetables, too, did poorly on the new land. It becann* evi- 
dent that it required drainage, culture, and fertilization Ix'fore good 
results could be expected- This experience has been repeated everv 
year since. 

In 1901 it was demonstrated for the first time that grain would mature 
on the Yukon, north of latitude (>5 -' N. Winter ry(' seede d in tlu' fall 
of 1900 lived through the winter and matured stM'd by the begin- 
ning of August. Barley seeded May 23 was ripe by the middle of 
August. This was a valuable test. Mr. Isaac Jones, who had been 
at the Ramimrt Stfition since August, 1900, resigned, not wanting to 
stay there another winter, but in going out he mad(* a iH'connaissance 
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of the between Eagle, on the Yukon, and Valdez, on Prince 

William Sound. He found large bodies of agricultural lands, and 
there was every itulication that farming could be made successful in 
many i)lac(\s and over large areas in this region. 

At the Kenai Station a loji houst' was built for a station building, 
H acres of land were cleared, making the cleared land at that station 
about 7 acres, and a number of grains and vegetables were grown 
successfully, though the gmin did not mature as satisfactorily as 
could be wished. 

At the Sitka Station a barn 25 by 50 feet, 2 stori(\s high, was partly 
completed, and a<‘ottag(' «‘^0 by 14 feet, 1^ stories high, was built on the 
farm. It was not completed. Much work was expend(‘d on draining 
and improving the land iilrcady cleared. We matured spring wheat, 
])arley, and oats, and winter 3*ye on old ground, and some varieties also 
on new ground. 

Seeds were distributed to about 500 residents of Alaska. The 
supervision of tlu' weal her service was continuc'd, as were the hiking 
of observations on soil temperatures. We began cooperativi* work 
with Mr. C. P, Coe, of Wood Island. 

Our main (dforts during the year 1902 were directed to establishing 
and ecjiiipping a station in the Copper Kiver Valley. To this end 
Messrs. F. E. Ruder and J. W. Neal were sent to Copper (/enter in 
July, where a tract was selected for a temporary station and clearing 
begun. Mr. J. W. Neal was employed as suixuinterKlent of the 
station. lie vv int(‘red at Valdez, and as soon as the trail was broken in 
the winter he began hauling in the e(|uipment. It was an onerous 
task, very hard upon both men and horsi\s. 

At the Sitka Station a stone foundation was f)ut under the head- 
quarters building; we never had money to com])lete it, so a little W’^ork 
was done y^ear }>y year. A blacksmith shop was built, and the barn 
and silo were completed. 

At Kenai a cow^ was purchased as a beginning in live stock and 8 
aci^es of new ground cl(‘ared, making 15 acres in all cleared at that 
station. 

The season foi* grain growing was unfavorable all along the coast, 
and the grain did not mature well either at Sitka or at Kenai. Vege- 
tables on the other hand grew satisfactorily. 

The cooperative work at Wood Island was continued. For this the 
station supplied fertilizers and implements, and Mr. Coe carries on tlie 
work and reports the results. 

THE OUTLOOK. 

These investigations have proved that Alaska has agricultural capa- 
bilities beyond the most sanguine expe(*tations entertained five years 
ago. We are also gradually learning to what lines of work each sec- 
tion is best adapted. In southeastern Alaska and as far west as Prince 



ALASKA EXPERIMENT STATIONS. 


319 


William Sound gardening and berry growing are undoubtedly the 
induntries best suited to the conditions. Grain can bo matured in all 
of this section, but there are three drawbacks to its culture: In the 
first place the amount of land suited to grain growing on a scale com- 
mensurable with the ideas of American farmers is too limited. Except 
in a few places, farms of moderately level land between 50 and 100 
acres in extent arc hard to find. In the second place much of this land 
is overgrown with spruce and it would be too expensive to clear it for 
ordinary farm purposes. In the third j)laco the excessive rainfall in 
the early autumn renders it difficult to secure grain crops in good 
condition except nowand then when the rains hold off later than usual. 

In the coast region west of Prince William Sound there is but little 
or no timber; instead the country is covered with a wealth of grass, 
which affords natural pasturage for live stock. The rainfall is rather 
less than in the wooded districts; ha^^ making is possible, and, of course, 
winter forage can always be i)reserved in silos. Grain can be grown 
successfully there some years, in others not. At Wood Island, for 
instance, grain was not a suc(‘eNS the present year, although it usually 
matures well and can be sa\ (Hl in good condition; any amount of forage 
can be produced. In short, the w(\stern coast region, including the 
Kenai IVninsula, is preeminently a stock (‘ountry. 

The vast interior of Alaska will be the farming country in the sense 
that it is adapted to mixed husbandry. The samples of grain which 
have been produced at the liampart Station in about latitude 05'“ 80' N., 
for the past two years, and the samples obtained from this our first 
y(MiEs work in the CV>pper River Valley, leave little doubt that grain 
can be grown in th(‘se two widely separated regions, and, by inference, 
elsewhere in the interior. Attention is called to the photographs of 
grains from these two regions given under their respective headings. 

Such being the fact, what is the outlook for farming in Alaska and 
what are the chances of su(*ce.^s for those who come here to take up 
homesteads d The primary notion of a farm is that it is a factory of 
food supplies; first, for those engaged in the work, and the surplus for 
those engaged in other lines of industry. Measured by this standard, 
the conditions in all sections of Alaska vsouth of the Yukon are such 
that a good living can be made in one or the other lines of work usu- 
ally classified as farming. That is, the products of the soil and animal 
industry will provide an abundant livelihood for all intelligent workers. 

The numerous mining camps and the growing cities afford most 
desirable markets for the surplus above family needs. For confirma- 
tion of this I refer to the data published in letters fi’om settlers. Of 
course markets are not always easily accessible, and a probable market 
should always l>e had in mind in selecting a homestead. Beef, mutton, 
dairy products, chickens, eggs, and garden produce will find a ready 
market in every settlement and mining camp at pri<‘.cs that leave a 
largo margin of profit under proper management. 
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Hay and grain are shipped to AlaKska in great cpiantities, and could 
just as well he produced here, with much profit to the producers. But 
there are many drawbacks to success that must not be overlooked, the 
most s(‘rious of which is at present the lack of adequate tnins|)ortation 
facilities. Whih' this condition makes pric('s for farm product.8 abnor- 
mally high all over the Territory, and particularly at interior points, 
it also j)revents tlu^ marketing of any produce at all over extended 
regions. 

The austere nature of the climate is another obstacle. This is so 
evident as to requir(‘ no comment. Again, theie are the liardships 
incident to ])ioneer life everywhere, intensified in a measure by the 
isolatii)!! of the Territory, sparse settlements, and difiicult communi- 
cation. These, however, are yearly diminishing. Many of those who 
now make their living in whole or in part from the soil are single men, 
live in cabins, cook tludr own meals, and in the usual sense of the word 
have no home life. 

The conditions are so diverse in regard to markets, and the crops 
most prolitable to raise, that intending settlers should first come to 
Alaska and look ov('r the country for tlnmiselves Ixdore they make a 
move of so great importance. It is impossibl(‘ to advise anyone intel- 
ligently as to wher(‘ he had ]>ett(‘r locate, and what he had Ixdter do 
on arrival, and one shrinks from the rosponsil)ility, so much d(‘pends 
on the individual. But with industry and a thorough inuhu’st^anding 
of conditions farmers can not only make a living in Alaska, l)ut a com- 
petence, with greater ('ase and certainty than in many parts of the 
States. 

PLANS FOE SCIENTIFIC INVESTIGATIONS. 

Tlie exigencies of the situation in Alaska have been such that nearly 
all the time and attention of the employees, both at Sitka and at the 
substations, hav(' been rec^uired for pioneer work. The clearing of 
land on which to makt^ experiments, the erection of buildings, the 
purchase of (‘(juipments, and the cultivation of experimental crops 
have absorbed the appropriations made for the Alaska stations. 

We have spent much time and energy in collecting infornmtion from 
settlers in the Territoiy, and in enc.ouraging them to undertake 
agricultural work. It is now time that work of a more scientific 
nature should be undertaken, without in any way abating the pioneer 
work. The high cost of labor, material, and of everything connected 
with work in Alaska makes it impossible for the station, with the 
amount of money allowed for its work, to hire specialivsts. I would 
therefore respectfully point out that much useful scientific work could 
be done if specialists now in the employ of the various ]>ureaus and 
divisions of the Deoartment could be assigned to investigations in 
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Alaska, in cooperation with the Alaska .statiori^ and alon^ the lines 
of work which the stations should do w(M‘e the money available. 

As a beginning in this work we need a thorough investigation of the 
native grasses and forage plants, and a study of the way in whicli the 
more valuable ones can be rendered of practical utility unden- culture. 
Certain species of grasses grow most luxuriantly in partic ular localiti(‘s, 
and native species of Leguminosie, whicdi may be valuable forage 
plants, grow in certain regions. The study of these plants and the 
ascertaining of their economic value' are of first importance. It is 
believed that they will do ])etter than introduced species. A specialist 
fi’om the Division of Agrostology could spend two s('asons in Alaska 
profitably. The Bureau of Chemistry could render aid by anal\zing 
samples, so as to learn wliat rank native' fe>rage ])lants will take Avlu'n 
compared with the)se under cultivation. 

Much work shoulel be' done in the near future in plant breeding. 
Alaska is ri<*h in nati\e be'rric's e)f nian\ kinds, whie*h are \er\ palata- 
})le. The little native e‘ranl)err> (Vacdnlum rii better fla- 
toiH'd than the eniltivated easterti cranberr\ . It grows in ])rofusion 
neai‘1} ('ve*ry where' in the' coast ri'gie)n anel in most phu*<‘-' in the' inte- 
rior. It ce)uld Ik' impro\('el in size and [)roducti\ ene'ss. Likewise the 
native* salmon ])e‘rrN {liuhuH w hich is a large, well-tla\ ored 

be*rry. It ce)ulel probabl}^ be* impre)v^e'd by crossing w ith the j*aspberr\ . 
The native strawda'nw is a \ige)rous and hardy plant, and (*e)uld be 
iinproNcd in productiveness and size of berry. Se) also with the crab 
apple*, the hue‘klelK'rries, and e)ther nati\e' plants. This is pre)])er work 
for the statie)!!, but the Department could aid in it. A g*('n(*ral botan- 
ie*al survey e)f the* Territe>r\ shoulel l)e made and specimen^ for refen'iice 
should be plae*ed in the lie‘r}>arium of Alaska plants which has been 
commetjci'd at the heade quarters station. 

The soils of Alaska are in some respects peculiar. Much of the M'g- 
etable matte'r is only partly de^ca^ ed. In places the soil d ])oat> , in 
other plae*es sand\ , gra\clly, or claye'y, e'ach eliffei'ing fi‘om the others 
in fertility and adapti> eness to crop culture. Seul sur\eys in tvve) or 
three regions best adapted U> agriculture wa)uld be of great \alue to 
the development of the country. 

With the introduction of garden \ egetables destructiAO insects are 
also appearing. Many complaints ha\e reached the station from scnith- 
eastern Alaska of insects which destroy root crops particularly, and 
also kale and similar crops. 

The Alaska fund does not admit of the employment of a specialist to 
study this question, and valuable aid could be rendered to Alaska and 
dou})tless much information collected if an entomologist from the 
Department could be assigned to dut}" in the Territory for one or tw^o 
seasons. The headquarters station could provide laboratory facilities, 

S. Doc. 148, 58-2 21 
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and all the .stations could serve as c(?nters from which specialists thus 
assigned could operate. The station could possibly also defray part 
of the expense while in the field. All this is work that should be done 
by the station, had it the funds. 

An allied interest of scarcely less importance to the Territory is 
the (juestion of the preservation and proper utilization of the forests. 
Southeastern A laska has extensive forests of valuable timter. The best 
portion of it has already been exempted from use ])y the creation of 
a forest reservation. While it is wise to prohibit wanton destruction, 
it will retard development of the Territory to forbid the conservative 
use of matin-ed tim})er. Government supervision is needed in the 
interior, as settlers come in even more than on the coast, for the 
reason that the timber then^ is smaller and that there is none at 
all over large areas and the mcrehantable timber is more easily 
exhausted. The wooded districts must furnish building material and 
fuel for large areas which have no timber. TimlKU* grows slowly 
there, and unless the supply is husbanded now future generations are 
bound to suffer. Steps should be taken to j)rotect the wooded districts 
from forest tires, which have already caused great destruction in many 
places, and the cutting of timlicr should be undt*r the guidance of a 
forester. The exjicriment stations in Alaska could assist in this work 
if given the authority and men and means provided. 

INTRODUCTION OF CATTLE. 

The cattle wdiich are liroiight to the setihmimits in Alaska are of no 
particular breed or type, and most of them contain sohk' Jia'sey blood, 
fim’seys lieing somewhat numerous on the coast. Those cattle are not 
well suited to the conditions. The cattle best adapted to Alaska should 
have a’ heavy coat of hair, like the Gallow^ay or tlie West Highland 
cattle, to protect them from the cold rains of the <‘oast region and the 
severe cold of the interior. The Government wouhl confer a lasting 
benefit on the Territory ))y establishing a herd of one. oi* the other of 
these lireeds on Kadiak Island, where a reservation could he made for 
the purpose. If settlers were permitted to buy the increase at their 
market value for breeding purposes, the Territory would in a few years 
be supplied with a type much better adapted to the climate than are 
the cattle now brought in, I would recommend the Galloway breed. 

In this connection it is jicrtinent to note that a company of beef and 
pork packers in Seattle has the past summer grazed a herd of about 
250 head grade Herefords and about 9,000 sheep on Kadiak Island. 
It is understood that th(*.y have done well. One thousand of the sheep 
were brought ifp in the summer of 1902, and wintered in the open as 
an experiment. Several hundred of them were drowned on one 
sion by the rising tide, but many of them wintered in fair shape. 
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Enterprises of this nature should be encouraged as long as they do not 
encroach on the rights of settlers. The grass is thc're going to waste. 
Turning it into beef and mutton is to transmute it to a useful purpose. 

WOEK AT SITKA STATION. 

The cultural work at the Sitka Station is detailed in the following 
pages. The weather conditions, which are of such preeminent impor- 
tance in the latitudes of Alaska, were partly favorable and partly not. 
The spring was late and cold, delaying planting. August was the most 
favorable month, having twelve clear days, and the temperature reached 
a maximum of 711 ' F., but growth had not been raj)id enougli u[) to 
that time, dune had eight clear days, and July only live. The results 
were that all crops w(‘re lat(' in maturing. 

VEGETABLES. 

The vc‘getabl(\s here noti'd were all gi'own on soil whiidi liad been 
cultivated but three years and which is far from being comparable 
with average good garden soil. It will take several yeiir.'^ more to get 
it in good tilth. 

Broad Windsor, seeded May 21. Jun(‘ 15, germinated 
well; strong, healthy plants. July 1, vm*y vigorous growm*. July 
15, 12 inclif's high, in bloom. August 1, no pods s(d ytd, August 15, 
many pods s(‘t. September 1, a large number of jkxIs i‘(‘ady for use. 

The Windsor bean deserves to be cultivated in every Alaskan gar- 
den. Th(' beans should be used when about full grown, but before 
they l)(‘gin to rii)en. They should be eooked like Lima beaus, and 
eomi)are ' ery favorably with the latter in ilavor. It is the one variety 
of bean which is hardy enough to grow suceessfully in Alaska. 

Improved Golden Wax Kush, seeded May 21. fhme 15, only a few 
plants, y('lIow and siekly looking. Jul^ 1, growing slowly, tirst 
leaves out. July 15, sickly plants, very poor. August 1, plants 
small, buds formed, none open. Aug\ist 15, only a few ])ods set. 
September I, pods large enough to use as snap beans. The few plants 
which wx' attempted to raise productxl about a (piartor of a crop of 
marketable snap beaus; still, on drier soil, they would doubtless have 
done l>etter. Occasionally one hears of hush beaus doing well, but 
ordinarily they are not a sure crop. 

Thorburii Dwarf Lima, secdeil June 8. July 1, germinated poorly, 
plants yellow and sickly looking; many plants pulled up or broken otf 
by luvens. July 15, not doing well. August 1, failure. 

Extra Early Egyptian, seeded Ma3^ 21. June J5, up and 
doing verj’’ well, Jul}^ 1, growing slowly. The same (iondition July 
15. August 15, doing well in last ten days. Septomber 1, growing 
fast, October 3, not large, but of good quality. 
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(iroldcii Tankard, seeded May 21. June 15, up and doing very well. 
July 1, growing slowly. July 15, making slow growth. August 15, 
doing better in last ten days. September i, growing fast. 

Mammoth Food, seeded May 21. June 15, up and growing some. 
Grew slowly during J^ll3^ August 15, began to grow more rapidly. 
SeptemlK'r 1, growing* fast. 

Eckendorfer, seeded May 21. eJune 15, up and growing some. 
Grew slowly during duly. August 15, growing more rapidly than 
h(‘retofore. September 1, growing rapidly. 

All of these Ix'ets were small. The soil was too wet. Beets can be 
grown suecessfull}" in Alaska. Tin* writer has si*en them 4 inches in 
diameter on warm, well-drain(*d soil. 

f<2^ro((is. Improved Half Dwarf, seeded in hotbed April 20. 
Plants set out June 0 and 0. July 1, growing rapidly. September 
L, jdants very thrifty, sprouts slow" in developing, much variation 
between individuals. September 15, some jdaiits slow in developing 
s]:)routs, others have tine auxiliary heads and are all that could l)e 
desired. 

Cal)h(Uft , Early Winningstadt, seeded in hotbed April 20. Plants 
sot out May 27 and dune 2o. duly 1, all doing wh‘11. duly 15, all 
doing well, but the early-set plants are no b(*tter than those planted 
out four weeks later. August 15, thrifty, not Invading. S(*ptember 1, 
heads forming, none solid y(*t. September 15, tine solid lu*ads. 

Early fli‘rsey Wakefi(‘ld, seeded in hotbed April 20. Plants set out 
June 0. duly 1, slow' growth, duly 15, growing <]uit(* well. August 
1, growing nicely. August 15, thrifty, beginning to head. Septem- 
ber 1, some heads bursting, excellent quality. October 1, very lino 
cabbage. 

Early Summer, seeded in hotbed April 20. Plants set out June 6, 
9, 12, and 20. July 1, growing rapidly, duly 15, ahead of any other 
variety at this time. August 1, growling nic(*ly. August 15, thrifty, 
but not heading yet. September 15, heading w(‘ll. October 3, headed 
nicely. 

Extra Pearly Express, seeded in hotbed April 20. Plants set out 
June t) and 13. July 1, vigorous, making i*apid growTh. July 15, 
doing well. August 1, growing nicely. August 15, thrifty, not head- 
ing. September 15, hea^^ling w^ell. October 3, headed nicely. A desir- 
able early variety. 

Late Drumhead, seeded in hotbed April 20. Plants set out dune 6 
and 13. July 1, making very slow growth, duly 15, doing well. 
August 1, growing rapidly. September 1, no heads formed; plants 
thrifty. September 15, beginning to head. October 3, headed nicely. 
October 26, large solid heads still growing. 

Danish Ball Head, seeded in hotbed April 2i). Plants sot out dune 
6, 9, and 13. duly 1, slow growth; not fully established. July 15, 
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doin^ quite well. August 1, ^rowin^ rapidly. September 1, larj^e 
and thrifty, l>ut no liead.s at this dat(^ October le, large, solid heads 
of tine quality. 

Moscow, seeded in hotbed A])ril 20. Plants set out June 20. Octo- 
ber 15, small round heads on tall stalks. This variedy has nothing to 
(‘Oinniend it. For a long time it gave little ho})e of ])roducing more 
than small bunches of heaves, and several plants faihal to head. The 
stalk is abnormali}" tall. S<'(‘d from Moscow, Itussia. 

CauHfiowrr . — Extra Early Snowball, seeded in hot})ed A])ri] 20. 
Plants set out June t> and 0. July 1, ratlnu* backward; slow in becom- 
ing established. Sej)t(miber I, very line lu‘ads; (piality excfdhmt. 
Several lu'ads 0 incites in diameter. 

(\tiToL Chantenay Half Long, secaled May 20. rhiiH' 0, coming 
up. June 15, making good growth. July 15, doing well. August 
1, doing very well. August 15, making ])ett(‘r growth than (‘arlier in 
the s(‘ason. Sept<Mnber L veuy tiiu', of markebible si/(' at this date 
and still growing. 

Other varieties siaHkni W(‘re Long Whit(\ ibdf Long Danvers, 
Ohampion, and Half Long Scarlet Horn, but the ground ])rov(‘d to be 
too wet for normal develo])ment. 

f c/c/7/.-- (liant Pascal, siunled in hotbed April 20. Set out plants 
June21-. July 1, growing well. July 15, very Vidiow, ])oor prosp(H*ts; 
tliat n'set in spent hotluHl doing w'<*ll. August 1, that in spend hotbed 
doing AV(‘ll, r(*ady to blanch. 

Inq)roN’(‘d IMiiti' Pium(\ sisHleal in hotb(*d April 20 . June 24 set 
plants in s}a*nt hotbed. J«dy J , growing wedl. August I, doing well. 
August 15, ready to blanch. 

(bddcni Self Planching, seedeal in hotbenl Ai)i’il 2o. flune 24 set 
])lanls in st)(nd hotbed, fluly 1, grow ing W(4I. July 15, doing well. 
August 15, ready to blanch; that whicli was transplanted to open 
ground was a failure. Septennber L exeellent; that whicli w'as left 
standing on spent hotbed is bed-ter than that whiedi was reset. Sep- 
tember 15, veny tine, freim 2 to ?> teed high. 

The garden! seiil is still ten) raw' and in ten) pool* tilth te) pi’oduce good 
celery, henice the plants set there' diel not elo we'll. Jdu' riedi soil in the 
old spent hotbed suited it and it grenv to eompare' Avith e elery found 
anywhere. 

— Dwarf (jreeii Curb'd Scotch, seeded in open ground May 21. 
June 0, up, very good stand. July L grow ing we'll. July 15, grow - 
ing very fast. Septenuber 1, <M|uals that re'set from hedbed. Sep- 
tember 15, very good. October J, exceedingly tine. 

Dwarf Green Curled Scotch, seede'd in hotbed April 2b. Plants set 
out June tk July 1, very sloAy. August 1, growing slowdy. August 
15, growing better than earlier in the senison. September 1, grow ing 
very well. S<qitember 15, very good. October J, ('xceedingiy tine. 
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Scotch Kale is one of the vegetables which shonld be found in t^very 
Alashaii garden. It la^ver fails. It is raised almost as easily as tur 
nips. It is hardy and can be left out under the snow all winter. In 
fact it improves in flavor }>> being frozen. It should not be eaten raw, 
however. It is not a salad plant, but boih'd with meat and served in 
the various ways known to good cooks it is one of the most delicious 
greens grown. 

Kohl-iahi. — Trondlijemsk, seedc'd June 9. The few jilants raised 
grew into tender Inilbs. It also is a vegetable specially adapted to 
northern climate. C^an Ix' sown in the open ground and thinn(*d or hi 
a hotbed and trans})lanted like cabbage. I'he stem forms a bulb at the 
surface of the ground of the si/e of a large turnip. It is also good 
cattle food. 

Ldt lu ( Boston, seeded in the o])en ground Ma^ 21. June 6, 
u}), fair stand. Julv I, doing splendidlv . August I, ahead of tians- 
jilanted lettu(*e of same \aiiet>. 

The same varietv was trans])lantcHl from the hotbed ]VIa> 27. It 
grew slowd\, and August 1 was just beginning to liead. 

All varieties of lettiui' do widl in Alaska. No one kind can be 
recommended as suited to the whole Territoiv . 'Fln^ vigorous, large- 
gi owing sorts are as a whole to be preieinsl to the smallei and more 
delicate sorts. The vari<d\ known on the l^lcili(* coast as thc‘ San 
Francisco Market (not giown at this station this veai) is on the whole, 
perhaps, th<' best so fai testcnl. 

Pitr^hif. Extia Curled, seeded in the o[)en ground Ma;s 21. A 
single shoit row g-iown at the station can not lx* surpass(*d. 'Fhe leaves 
are fullv a foot tall and lorm athiik mass of ciispgieen. It is om^ of 
the vc‘g<*tables suited to Alaska and should be found in (W(u> garden, 
and it should be uschI nun h moie (rc*el> than is g(‘n(‘rallv the (*ase. 

Puts , — llosfoid Maiket (hirdc'ii, seeded Ma> 21. June (>, u}), good 
stand. J line 15, grow ing well. Jul> 1 , .5 inches high, grow ing slowly, 
yellowish. Jul> 15, 1(» inches high, look well. August 1, in blcxim. 
August 15, have formed some jxxls. S<*ptember 1, most prolific 
variidv , e\( (‘lh>nt flavor. 

McLt'an Little (iein, seeded May 21. June 0, up and good stand. 
June 15, growing well. July 1, 6 inc'hes high, good color. July L5, 
18 inches high, a few blossoms. August 1, in lilooiu. August 15, has 
formed some jkkIs. Si'iiternber 1, excellent (pialit^h 

Earliest of All, or Alaska, secxhxl May 21. *10116 6, up and good 

stand. June 15, growing rapidl} , ahead of other varieties. Jul.y 1, 
12 inches high, growing well, yellowish. Jul> 15, 2 feet high, in full 
bloom. August 1, set pods. August 15, 4 feet high, pods large 
enough for use. Septemlier 1, vTu-y fine, quit^ prolific. 

Dwarf Telephone, seedixl Ma\ 21. June 6, up and good stand. 
June 15, growdng rapidly. July j, s inches high; doing well^ but 
rather yellow. J uly 15, a few blossoms. August 1, set pods. Augt|$t 
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15, 0 feet high, no pods mature enough for use. September 1, very 
vigorous grower, but not a prolific bearer, peas of good cjuality. 

Swedish No. 6428, seeded June 8. June 15, just peeping through 
the ground. July 1, doing very well. Jul}^ 15, not doing so well, 
leaves dropping off, 12 inches high. August 1, plants vary much in 
growth, not vigorous. August 15, in bloom. September 1, some 
pods. 

Of the foregoing and, indeed, of all the varieties tested at this 
station, the sort known as Earliest of All, or Alaska, has done the 
best. It reaches a height of 3 to 4 feet, is an early bearer, and the 
peas are of excellent quality. This is one of the sorts we can recom- 
mend for general planting. 

-“-Planted May 6, 7, and S. August 1, growing well, in 
bloom, no apparent ditf(‘rence betw^een the rows treated v\ith scKlium 
nitrate and those not treated. S<‘ptember 1 \ines cover the ground, 
no effect of nitrate noticeable. October I, tops frozen down. The 
potatws were dug Octolau* !♦, 10, 12, arid 13; yield, 112 tw’o-bushel 
sa<*ks. 

The lot on which tbes<' potatoes were grown is old ground and 
ladongs to the Russian (’hurch, but kindly loaned to the station. It 
is three-fourths of an acre in extent, and w as manurcsl w ith sejiw(»ed at 
the mte of 20 tons to the a(*re. The potato u>ed is known as the 
Yakima, a rather long, white ]K)Uito extensively grown about Yakima, 
Wash. It is proba})ly the llurbank somewhat moditied by long culture 
in that lo(*alily. Tliis lot was plantcal to potatoes for two rc^asons: 
First, bo<*ause the ground was so weedy as to be good for nothing 
else; and secondly, b(‘(‘au.s(' there are very freqiu'ut demands on the 
station to furnish secnl , potatoes to the natives in various parts of the 
T(*rritoiw , which dinnands w'e hav<' heretofore becm unable to comply 
with. 

Half the plat was fertilized with nitrate of soda at the rate of 15b 
pounds to the acre, it b<*ing a})plied to six rows alternatel\ six rows 
being bu tilizi'd and the following six not. Rut as stated in the notes 
alH)ve, there w^as absolutelv no effect from this api)lication. The yield 
of potatoes was at tln^ rate of iu‘arl> HIM) bushels to the acre. 

lihihtrlh Seeded in the ojam ground May 2b. June 15, a few" 
s(*ed8 germinated, good plants. July 15, doing well, also that which 
was roset. August 15, growing w^ell. The plants have made a satis- 
factory growth for the serison. 

liuta-fkiga,- Hjiirge White. Seeded a short row" May 20. July 15, 
rank growth of top, but root development slow". Scqitember 15, very 
good, getting large. Octobtu* 3, roots are of normal size. 

Sage. “Sf>wn May 21. July 1, growing nicely. July 15, growing 
exc^eedingly well. August 15, very thrifty growth. Septeml>er 1, 
very good. ISeptember 15, good plants, tine growth. 
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Tomato, - J. Rogardus’ Monster, seeded in hotbed April 20. Set 
out dune 12. d une 15, disturbed l\y ravens. June 30, set more plants, 
duly 1 , plants set out mostly dead. July 15, plants left in hotbed doing 
well. August 1, plants in hotbed doing well, some buds formed, those 
transplanted making very little growth. 

A few plants w(‘re sc't on the south side of the house in the warmest 
place that could lu'. found. While the plants lived, grew, and blossomed, 
they i)roduced no fruit. 

T(nou’jh<<. The following vaiieties were seeded May 20: Purph^ Top 
Stra]) Leaf, two Swedish varieties (not named), No. (ills, yedlow, and 
No. (>177, white, botli from Mustiala, Finland. All made a normal 
growth and all su tiered from the attacks of root maggot. 

NtTKSERy WORK. 

We have started a nursery on a small scale with a view of pro{)a- 
gating fruit tr(‘es and fiaiit l)ush(\s for tlu' j>urposeof distributing tluun 
ov^er the Territory to be test(‘d. Only hardy, early maturing varieties 
were sele(‘ted. 

The tree's were planted 3 by 0 feet, apart in a scion orchard for the 
purpos(' simply of propagation. 

We also i)] ocured 500 s(‘edling apple trees to use as stocks. Only a 
few were gi-athnl, howev(‘r, for th(' reason that th(‘ tree's did not hnvo 
wood for scions, having bec'n ])run(‘d to a whip Ix'fore' shij)m('nt. 

The Tiew ground in which tlu'se tiec's have' l)e(‘n planted is not in 
satisfactory condition for fruit trees. Nevertheless, nearly all of tlu' 
varietii's named have made' a fairly good growth, as noted Indow. Tlu' 
fall rains have a tendcuKT to induc't' a too late growth, and the wood 
has therefore' not matured as it should have' elone ]>e'fore winter. This 
condition will probably be a se'rious elrawback to the successful growing 
of fruit trees m the coast region of Alaska. 

APPI.KS. 

Duchess of Oldenburg, lb tre'es, all alive and doing well. This 
variety se^e'ins to be the most vigorous of any in the' list. Average 
growth for the se'ason, 18 inches. 

Red Astrachan, lb tree's, all lived and appc'ar lu'althy. The growth 
was oidy mode'rate. The average length of th(' new wtK)d was 1(5 
inches. 

Red June, 20 trees, healthy, but only moderately vigorous. Aver- 
age growth was 1(5 inches. 

Raspberry, lb trees, made a vigorous growth; one of the strong-est 
growers m the lot. A\'erag(' length of the new sh(K)ts, 2 feet. 

Yellow Transparent, 20 trees, thrifty, but only niodc'rately vigorous. 
The new growth was not up to the average of the others. The aver- 
age length of the new branches was 14 inches. 
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Maiden Blush, 20 trees, made a fairlv" good growth, and the trees are 
healthy. Average length of the new shoots, 15 in(‘hes. 

Early Harvest, 10 trees, were backward at first, but later in the 
summer they took on new vigor. Average growth, IS inches. 

Sylvian Sweet, 20 tr(H‘s, one of the most vigorous varieties in the 
lot. It has beeti tlirifty fiom the start. New growth average, 22 
inches. 

Eureka, 20 tret‘s, a few of th(‘ trees of this vai’iety were ]>ackward, 
but the majority did well. The new growth in fhe latter averaged 24 
inches. 

Tetofsky, 2(^ lr(a‘s, liealthy, but slow grow(‘rs. The average length 
of the n(‘w growth was 12 iiieJu^s. 

BryerSw(‘et, 21 tr<M‘s, stalled out W(‘ll, but did not keep up a vigorous 
growth. Avei'age height of the n(‘w shoots, 15 inches. 

Lowfdl, 20 trees, moderatidy thrifts Average^ growth, 18 iiudies. 

Standard llibei-nal, tre<‘s, mod(U‘at(dy thrifty. Average of new 
growth, 15 ineh(‘s, 

Hyslop, 1 lr<‘(‘, only mod(‘ratel\ vigorous. Av(U'age of new growth, 

0 irudu's. 

Whitnew ( 'rah, 20 t n'cs. .st rong growers and healthy trees. Av(u*age 
growth, IS i indies. 

Martha Crab, 20 trees, lik(‘ the foregoing the triads of this variety 
made a good grow th. A \ (‘rage hmg'th of shoots, IS imdu's. 

TranscendiMit (b*uh, 2. tr(‘es, rat I ku* stunted and scrawny. Average 
of mnv growth, lo iiudu's. 

(tlKRKlES. 

English Mondio, 1 1 trees, a few individuals rath(*r backward, but the 
majority have mad(‘ a lather satisfactory growtii. Avt‘rage length of 
new shoots, is iiadies. 

()stheim(‘r, iStn'Cs, not so vigorous agiaover as the English Mondio. 
Averagi' It'ngllt of n(‘N\ shoots, 10 inches. 

Early Ki(dimoiKl, 20 trees, this variety lias exceeded all tlu‘ r(‘st in 
vigor. A\ erag(‘ hmgth of n<‘W growth, 25 inches. 

Dyehouse, 10 tnu's, seem imdined t^> make a idose. Imshy top, but it 
made tim‘ growth. Average length of n(‘W' shoots, 20 inches. 

PTAIM8. 

Forest (hinlen, iO trees, leavt^s affta*ted by a fungus toward the (uul 
of the season. Average growth, IS inches. 

Hawkeye, [0 trees, very thrifty, making a good showing for the 
season. Average growtli, 22 incluvs. 

Ked dune, 0 trees, miudi less vigorous. Average growth, is inches. 

lb' Soto, 10 trees, very vigorous. Average length of new shoots, 2 
feet. 
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These varieties will he propagated and distributed to various places 
in the 7Vrritory for trial. 

AA'e luive a few blackberry bushes of the following varieties: Sny- 
der, Turner, Taylor, and Fuller’s Colorado. They are alive, but that 
about all that can be said of them at present. The blacklx'.rry is not 
lik(dy to do well in Alaska. 


RASimERRlES. 

The raspberry is indigenous to Alaska. It- is found all through the 
central part of the Territory, and even north of tlu* Ai*(*ti(‘ Circle. 

We have tlOO bushes of a varit'ty common \n tluj gardens about 
town; it is probably th(' Ciithbert. They do (exceedingly well here. 
In addition we }iav(^ a half-dozen bushes (meh of Miller and Loudon, 
both of which have mad(' vigorous growth. 

C UKRANTS. 

Currant bushes also do w(‘ll in Alaska. We hav(' some 200 bushes 
about evenly divided b(‘tw('en the ivd and the whit(‘ currants, which 
have b(*(‘n propagated from bushes found Inu'c* in town. In addition 
we have a few plants eaeli of Fay Prolitu*, White (irap(‘, Victoria, 
Ruby Castl(‘, and Manitoba Amber. We also hav(‘ a few black cur- 
rant Inishes. These will be ])ropagated to tla^ extent of the wood they 
can furnish. 

Of gooseberries we have a f(^w of which the nam(‘s are uncertain 
and more will be procui’ed. 

Of ()i*namentals w(' hav(' a f(nv biisluvs (nich of the Siberian Honey- 
siu‘kle, tin' Silxuian Wild 01iv(', Sand Cdierry, 

the lilac, and tlM‘ Juiu' B(*rrv. It is hop<sl that we can add 
considerable to this list next spring. 

STRAWJiEHHIKS. 

Of strawberri(\s we have a shirt of the following varieties: Excel- 
sior, Lady Thompson, Saunders, I laverland, Enhance, Hismarck, New 
York, Brandywine*, and Bubach. 

W(* have also in addition a start in the native wild b(‘rries with a 
view to see* if they can be improved. They are prolitie* growers, but 
very pooi* bearers. 

CRANBERRIES. 

We obtained a few dozen cranberry plants from Wisconsin last 
spring, and most of these are alive, but it is a eiuestion if they will 
survive the winter. The native Alaskan cmnberries, Vucdnhwi mtis- 
idsea and Oxycocam o,nje()cn(H are abundant in this neighlK>rhood and 
yield berries of most excellent quality. We have set out jmtehes of 
both species with a view to bring them under culture and see if they 
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are susceptible of iinproveraent. The Oxymccm is a very shy bearer, 
and in the wild state is not of much value on that a(*.count. 

FIELD CKOPS AND FOBAOE PLANTS. 

The season on the coast was not favomble to the growth of grain. 
The spring was cold and late and the fall tegan early. Nowhere on 
the coast have grains been a success this year. Nevertheless, a few 
varieties matured here at the Sitka Station. 

It is becoming more and more apparent that the coast region is not 
well adapted to grain growing. Forage can be grown in abundance, but 
th(' difficulty of saving the grain, even when it malun's, on account of 
the excessive fall rain, will render grain growing inipnicdicable except 
on a N ery small scale. Hereafter grain growing at the Sitka Station 
will be limited to the testing of varieties whi<‘h appear to have special 
merit. 

The following notes were taken on the varieties tested this year. 
The pat^'h}^ nature of the growth of all these grains was due to the 
soil : 

UAKI.KY. 

Lapland, seeded May 29. Coming up June 8. June 15, 3 inches 
high, fair stand, ytJlovv in sjK)ts, but on the vvhol(‘ looks well. July 
I, pat(‘hy; best 15 inches high: good color. July 15, 30 inclx's high; 
mostly v<*rv good; heading. August 1, 3'fe(‘t high; Innids well tilled; 
many small ones; a f<‘W' smutty heads. August 15, heavy heads; 
stands uj) well; beginning to ri|K'n. Se{)tember 1, tine; ready to har- 
vest. Septemb(‘r 5, cut. 

Success, sown May 29. C'oming up June S. June 15, 2J inches 
high; thin, ])oor stand. July 15, not a success; very thin; a few' s[X)ts 
growing w(*ll; prohahly old seed a(*eounts for poor stand. August 1, 
2 feet high, in full bloom. August 15, lu^ads mostly well tilled. 
August 29, well-tilled lu'ads, iM^ginning to ripen. September 15, 
rjearly ready to harvest. Cut SeptemlMU* 21. 

Sisolsk, HtMxied May 23. Coming up June 6, gorminaU^d slowly. 
June 15, 4 inches high, half stand. July 1, average 9 inches high, 
very thrifty. July 15, 2 feet high; has good color. August 1, 3^ 
feet high, good heavy stem, in full head, ])egiiming to bloom. August 
1 5, gmin in dough, straw soft, .somewhat lodged. August 29, beginning 
to ripen. SeptemlHu* I.*), ready to cut. Harvested September 19. 

Manshury, seeded May 8. (Terminated slowly on account of cool 
weather. Was up by May 25. July 1, 12 inches high, spotted, has 
good color. July 15, 2 feet high, looks well. August 1, 8^ feet high, 
generally good, in full lumd. August 15, badly lodged, short heads, 
well filled. September 10, ripe. 

Finnish barley and Black Hulless l>arley were also seeded, but were 
failures, because the soil was not sufficiently subdued to grow grain 
successfully. 
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OATS. 

Sixty Day, seeded May 23. Came up dune d. June 15, 3 inches 
hi^h, ^ood stand, looks well. July 1, 8 i^u^hes high, very thrifty 
growth. July 15, averages 20 inches high, looks very thi'ifty. 
August 1, 3 feet high, very fine, in full liead. August 15, very fine, 
somewhat lodged, large heads well filled. August 20, nearly ripe, 
lodged l)adly. Se{)teinber 11, harvested. This is one of the earliest 
oats we have tested. It can be depended on to mature, but it has a 
weak straw and lodges badly. The grain is also small and light. 

Burt Extra Karly, seinled May 29. C'ame up June 8. June 15, 2^ 
inches high, tine even stand. July 1, 8 in(‘hes high, fine ev<m stand 
and growth. July 15, 18 inches high, good color in best pla<‘es. 
August 1, feet high, ev^en stand, fully headed. August 15, medium 
heads well tilled, standiiig well. August 29, well-filled heads, begin- 
ning to l ipen. Septeml)er 15, somewhat lodged, ri{)ening. Septem- 
ber 19, harvested. 

This follows Sixty Day in earliness and it has a betlcu* straw and 
somewhat heavier grain. It, too, can be depended on to l ipim. 

Swedish Select, se(‘ded May 7, germinated slowly. Jum^ 15, 4 inches 
high, good stand, looked well. July 1, best 15 inches high, growth 
spotted. July 15, just heading, poorsixds trealc^d with sodium nitrate 
show no moie growth but better color than similar spots untreated. 
August J, fe(‘t high, general average good, in full head. August 
15. fine, stajids well, large, well-tilled heads. September 1, very line, 
nearly ready to cut. September 15, leady to (‘ut and harvested two 
da 3 "s later While not an early variety it has n('v<‘rtheless done W(dl 
at this station for two seasons. It stands up well under th(‘ strain of 
severe storms, and it has an unusuallv large, })luinp grain. 

Improved J^igowa, seialed May 29. Ck)iuing up June 8. June 15, 
2i inches higlj, excellent stand. July 1, H inches high, good, thrifty, 
even growth. July 15, best 18 inches high, good color. August 1, 
parti head(al. August 15, medium heads lodged in ])laces. Septem- 
ber 1, very good, shows but very little signs of ripening. SepttMnl>er 
15, lodged ])adlv, nearly ripe. This well-known v^ariety reijuires too 
long lime to mature to make it a sure crop every yeai*. It has a fairly 
good straw and large*, plump grain. It is a good variety for hay or 
silage. 

Namel(*ss Beauty, seeded May 29, came up June 8. June 15, 2| 
inches high, looks well but thin sbind. July 1, <> inches high, very 
good, ev(m growth. July 15, 18 inches lugh, generall.y very good. 
August 1, j)oorest in head, ranker growth just beginning. August 15, 
very even, medium heads, standing up well. vSeptember 1, very line, 
lodged badly, little signs of ripening. S( 3 pt<nnl>m’ 15, ripening. 
September 21, harvested. One of the rankest growers we have tested 
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and excellent for hay and nilage, but too late to mature on the coast 
before the fall storms set in. 


WHEAT. 

Romanow Spring, seeded May 7 came up May 23. June 15, very 
uneven stand; on high ground, 3 inches high; on poorer ground, 4 
inches high. July 1, best 15 inches high. July 15, 2 feet high, good 
color, heading. August I, 4 feet high, in bloom, heads good size, some 
smut. August 15, badly lodged, on which account development is 
retarded. September 1, fairl}^ Rood, grain just in dough. Septemt)er 
15, heads small but well tilled, grain plump, ripening. Cut Septem- 
ber 19. Seed imported from Russia by the U. S. DepaiTiiient of 
Agriculture. It does not do as well here as did the seed of an earlier 
importation by the same name. This variety is the best spring wheat 
we have tested. 

RYE. 

Giant French AVinter, seeded September 10, 1902. dune 10, head- 
ing. June 15, 3^ feet high, heads 1^ to 3 inches long, duly 1, 5 feet 
high, many short stalks, in full bloom. »Iuly 15, grain in soft dough. 
August 1, beginning to ripen, well tilled, many small heads. A\igust 
15, nearly ripe. August 25, liarvested. Of sevn^ral varieties seeded 
this Avas the only one that did not winterkill. They were killed by 
too much watei* ratlnu* than severe cold. The heads are small but the 
grain is of fair <pialiCv. 

FLAX. 

Riga (for liber), seeded dune 4. Coming up dune 15. July 15, 3 
inches high, growing slowly, good color, badly mixed with mustard. 
August 1 , 20 inches high, bloom buds formed. August 15, 2 feed high, 
in bloom. August 29, nearly through blooming. September 15, 3 feet 
higli, ])adly lodged in places, seed fully formed, but not ripe. October 
3, ready to pull. The ground was too wet for the best results, and not 
sufficient ly su))dued. The quality was injured by lodging of the straw, 
(lood liber flax can be grown on the coast wherever suitable soil can 
Ije found. 

BOCKW^HEAT. 

Russian variety, seeded Ma 3 ^ 23. Came up June fl. flune 15, has 
two leaves, tine stand, looks well. July 1, 4 inches high, growing well, 
duly 15, 18 inches high, in fxill bloom. August 1, exceedingly tine, 
bees working on it vigorously* August 15, bloom nearly all dead, 
seed well formed, will yield well. August 20, nearly ripe. Cut Sep- 
tember 12. Early maturing varieties of buckwheat may he, depended 
on to mature in the coast region. 
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FORAGE PLAOTS. 

Hat pea {Lathyrifti ^ylnesf/n.s)^ seeded tJune 8. July 1, uo sign of 
germination. August 1, very good stand, plants small. September 
1, making slow growth. This is the second attempt we have made to 
grow this forag(‘ plant. It was first seeded in 1 8118 and survived for 
three yciars, but at no time did it grow vigorousl^^ enough to make a 
promising forage crop when compared with (‘lover and vetches. The 
present patch is located where it is hoped it may do better. 

Red clover, seeded in the spring of 1902. July 1, just coming into 
bloom, very good, 20 inches high. July 15, 2 feet high, fine, full 
bloom. August 1, heads w(‘ll lilled with seed. August 15, seed yet 
soft. Sef)tember 1, (*arly heads have ripe seed. 

White cl(3ver, seeded in the spring of 1902. July 1, 0 inch(\s high, 
fine, in bloom. July 15, in full bloom, growing rapidly. August 1, 
heads well tilled with seed. August 15, seed y(‘t soft. S<‘ptember 1, 
early heads have ri[)e seed. Both r(‘d and white clover hav(‘ done 
well at this station. The small patches on which th(\v have been 
tested woidd indicate that they may bi' (‘ount(‘d on to yield a large 
amouidi of pasture on old ground. On new ground the growth is 
spotted as in the case of grains. The summers are too wid, however, 
to cure clover hay except now and thim, when the season is dryer than 
usual. 

GRASSES. 

The following species were seeded in trial plats in the spring of 1902. 
The ground was new and the growth iuu^vcmi, particularly last year. 
This year the ditfi^nmce in growth in the same patch was l(\ss notice- 
able. None of them sutl'ered in the least from winterkilling, and all 
matured seed. Tall meadow-oat grass elaf!(n) is so far the 

most promising grass of the species hen' t(\st(‘d. In place's it grew to 
a height of 0 feet and covered the ground d(*nsely with leafy forage. 
None of the grasses were cut until fall in order to watch the develop- 
ment of seed. 

Perennial rye grass {Lolhnn ffune 15, 10 to 18 inches high, 

fair stand, headed. July 1, 20 inches high, fully headed, too stemy 
for hay. eTuly 15, 2 feet high, in bloom. August 1, in bloom. August 
15, seed matured. A lawn grass. The yield is too light for hay, but 
it will furnish early and late pasture. 

Orchard grass {Dactyl! s (jlo)nerata)^ June 15, 2^ feet high, partly 
headed out. July 1, in full head, well leafed, make good hay. July 
15, 4 feet high, in full bloom. August 1, heads well develot)ed, seed 
in dough. August 15, seed in hard dough. Septemla'r 1, seed ripe. 
A leafy pasture grass and one which will also yield considerable hay. 

Timothy (Phleiim prateme)^ Juno 15, 18 to 24 inches high, fair stands 
July 1, just in head, average 2 inches in length, well leafed, make good 
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hay. July 15, in head, 3 feet high. August 15, seed in dough. Sep- 
tember 1, seed ripe. While it has done well, this popular grass does 
not promise to l)e as valuable for this region as tall meadow-oat grass 
or orchard grass. 

Red top {Ayronfiti ruh/arln)^ June 15, 12 to 15 inches high, fair stfind. 
July 1, IH inches high, just coming into bloom, good stand and color. 
July 15, in head. August i, no bloom yet. August 15, in bloom. 
September 15, rij>e seed. Only the earlier promises to mature seed. 

Tall meadow fescue {Ve^tum elafior)^ fhme 15, v(u*y thin stand. 
July 1, 2 feet higli, in head, poor stand. July 15, in lujad. August 
1, in bloom. August 15, seed in dough. September J, seed ripe. A 
4if airly promising grass. 

Kentucky blue gni.^s (/W »hme 15, 12 ineln^s high, very 

poor, heading out. July 1, headed, fairly good. July 15, just j)ast 
blooming. August 1, se(‘d getting hard, good lieads. August 15, 
seed mature. This plat hai)pen<'d to be s('cded on a spot of poor soil. 
The chief merit of blue grass is that it is ready to cut for ha}^ early in 
the season before the un>ettled weather ])egins. 

Tall meadow-oat grass {Af\na June 15, heading out, excel- 

lent. July I, 3 feet high, in full head, heads 4 inches long. July 15, 
6 feet high, in bloom. August 1, heads and seed W(‘ll developed. 
August 15, seed in dough. Sej)te!nber l,seed ripe. In point of yield 
aa('ad of any hero tested. This moist climate stimulates it to very 
luxuriant growth. 

Meadow foxtail {Ahyxnirm J une 15, 2 feet high, in 

bloom. July 1, 2i feet high, in bloom very good, heads 2J inches 
long. July 15, 3^ feet high, in full bloom. August J, heads well 
tilled, beginning to ripen. August 15, seed mature. Will have value 
as an early hay grass. 

COPPER CENTER STATION. 

Last year a few acres of ground were cleared near Copper Center 
and some winter- grain seeded preparatory to opening an experiment 
station in the Ck^pper Kiver Valley , and Mr. J. W. Neal, formerly con- 
nected with the ('alifornia Agricultural Experiment Station, was placed 
in charge. This year more ground was cleaned in the spring, .so that 
an area of about nine aiTes was seeded to spring grain. 

The result tliis season has been quite encouraging, although as the 
weather reports from the station indicate, there has lieen frost in every 
month of the year, nevertheless Manshury, Lapland, Sisolsk, Royal, 
Trooper, No. 6175, Black Hulless, and No, IB 33, barley, and Nameless 
Beauty^, Burt Extra Early% Sixty Day, Finnish Black, No. 2800, and 
Swedish Select oats matured. Hardy garden vegetables grew well, as 
did also gmsses and clover seeded tliis spring: Spidng wheat did not 
mature. A frost on August 27 killed it before it was fully ripened. 
Plate V shows samples of the varieties of grain which ripened there. 
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While an experiment station must be maintained in the Copper 
River Valley, the present location of the station may not lie found to 
be the most desirable. When railroads are built through this country 
the station should be moved to the railroad so as to he aeeessible. Two 
companies have filed plans with the land ofiiee showing the lines they 
have projected through this part of the interior, but it will b(; wisest 
not to select a permanent site for a station until one or the other of 
these railroads is actually liuilt. 

EaUIPMENT OF THE STATION. 

A team of horses was secured last fall from the U. S. (teological 
Survey through the kindness of Mr. F. C\ Schrader, the chief of a party 
which had been opemting in the Co[)]mu* River country. I'his party 
used a number of horses, which were discarded at the close of the sea- 
son, and Mr. Schrader turned twx) of the best over to Mr, Neal. These 
horses were fed in Valdez until trail work began in the middle of Janu- 
ary. Mr. Neal then started to haul out th(^ station (Hjuipmeut, consist- 
ing of two plows, a smoothing htirrow, a disc harrow, a mower, a light 
wagon, a grain drill, a comi)lete set of rarpent(‘Fs tools, hand tools, 
spades, sliovcls, mattocks, ho(‘s, rakes, scythes, forks, ax(‘s, etc.; also 
tents and camping outfit, feed for the horses, seed grain, provisions, 
and household etleets for himself, aggregating about 4 tons in weight. 

To move this outfit lOo miles over a rugged mountain chain through 
a country where there are no roads and where the snow was in places 
15 to 20 feet deep, or even more, and the temperature most of the time 
from 10 to 150 degre(‘s below zero w^as a formidable bisk, the hardships 
of which it is difficult to appreciate. 

METHOD OF TRANSPORTATION. 

A brief description of the present mode of hauling supplies into the 
interior is therefore pertinent. The snowfall on the Valdez side of 
the mountains aggregated 78 feet in de])tli last winter. It may readily 
be comprehended what it means to make a road through such a depth 
of snow. No one man with a team could make any progress at all, but 
by joining forces wdth many others it is made possible. All who have 
goods to move begin at the same time and eoopemte. A force of meu, 
with as many horses as arc available, is sent ahead to break the tmil 
each morning. They go as far as they can and return to camp by noon. 
They may make 7 or 8 miles or they may make 2 or 8, depending upon 
the depth of the snow and the nature of the ground. In the afternoon 
they hitch to their sleds and pull their goods over the broken trail until 
nightfall, when they make camp, and next morning the proeedure is 
repeated. They cooperate in breaking trail, but the trail once broken 
each man hauls his own goods. 
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For hauling they Uhe a gtyle of sled which has been invented for the 
ptirpose. It is lightly but strongly built, 9 feet long and 80 inches 
wide, and about 1 foot high. The runners are rounded at both ends, 
so it can be pulled forwai*d or backvvard with equal ease, and for this 
reason these sleds are usually styled ‘‘double-endcrs.” The goods to 
be moved are securely strapped to these so that nothing falls out when 
they turn over, which they usually do many times a da\ . Where the 
ground is level and the trail has become firm one horse can pull two 
loaded sleds. Under less favorable conditions it takes a horse to each 
sled, and Honietimos two. When a man has much goods to be mo\ed 
he unloads his sled at the terminus of the f)roken trail and goes to the 
camp, reloads his sleds, hauls up this load, and so on again and again, 
until all the goods have been removed to the new camp. 

The ditficulties encountered can not be fully conve^’^ed in woid«. 
The soft snow is packed down by the horses and sleds to a deep rut 
the width of the sleds, with walls on either side se\ eral feet high. The 
tan el also w ears hoh's in the tmils due to the unc'v en surface. A loaded 
sled runs sw iftly dow n a little incline and buries itself in the snow at the 
iKittom. The hole thus formed is deejjened by each passing load until 
the ti‘ail in man}" jilaces he(‘oines a succession of short hills and hoi 
lows, which taxes the diaft animals greatly. These holes are usually 
icfeired to h} freighters as ‘‘chuck holes.’' 

The loaded sleds always have the right of w’av, and in going back 
empt> the drivei must pull into the soft snow^ to let the loads pass, 
and fre(fuentl> horses sink in so deep that it takes hours to dig 
tlieni out. The camps can not be far apart. If the^ are, there is danger 
that the trail w ill drift full and require breaking anew before the 
freight can all ))o hauled up. Mr. Neal spent three months with the 
team and one man to help him in moving the equipment from Valdez to 
Teikhel, 48 miles inland. At this point the horses gave out and could 
do no more The season was now so far advanced that there was danger 
of the ice breaking up and making further traffic impossible, for 
the winter trail follow^s the streams and lakes as far as practicable 
because of the easier travel on the ice, and Mr. Neal was compelled to 
go to C/opper Center very light and to hire the more necessary things 
hauled while the lews necessary portion of the equipment was stored in 
tents at Teikhel. 

The method of transportation hei’e described is the only practicable 
one by which the interior can be reached with anything like large 
quantities of goods. Professional freighters charge 20 cents per pound 
for hauling goods from Valdez to Copper Center on the snow, and after 
investigating conditions I am satisfied that this rate of charge is not 
uni'easonable. 

In summer everything must be carried in on the backs of cither 
horses or men, the rate then charged by freighters being 50 cents 
S* Doc. m, S8-2— 2^ 
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per pound. ConMidering* that it takes from eight to ten days to make 
the hundred miles with a heavily loaded paek train, that in the average 
condition of the trail a horse can not carry miich over 200 pounds, and 
that horse feed, hay and oats alike, costs 25 cents per pound on the north 
side of the summit, this rate is not unreasonahle. 

THE TRAIL. 

The trail is known as the United States military trail and was con- 
structed l>y the War Department in JSOS and tSOO. For some miles out 
from Valdez it is cleared about 12 fec't wid(% over lev^l ground, and in 
dry weather is a veiy good road; but wIkmi the mountains are reached it 
narrows into a winding bridle })ath, the trees and rocks having been 
cleared away in places so as to make it passable for horses. Through 
K(\v^*tone Danyon a V(‘ry excellent piece of trail has beem (*onstructed 
])y blasting a ])ath along the side of the mountaiii for a distance of 4 
miles. Considerable work has also been don(' in bridging the hirger 
streams aiul in making a zigzag path up tln^ de(‘p sides of Stewart 
Divide. The trail as it now (‘.xists is of very great value in the devel- 
opment of the interior, and in dry W(‘ather it can Ix' ti‘aveh‘d with com- 
parative ease; but after heavy rains it a])ounds in mudholes, making 
it well-nigh im])assable. 

The summit of tlie mountains is reached some 20 miles from Valdez. 
In summer time it offers no great obstacle to tratlic, as it is not a steep 
eliml), but in winter the fre<|uetit and severe' storms and d(*ep snow 
on the summit reiubu* th(‘ passage at tinu's dang('j‘ous. Tin' Stewart 
Divide, which is ratiier a steej) ridge sonu' 10 miles from Valdez, is 
much more diflitailt to climb, because it is steeper, tin' trail having to 
zigzag in places to reach tin' top of the sharp ridgi'. Ida' winter travel 
follows the streams around this ridge. Aside from these two eleva- 
tions then' is no arduous climb to make, but the traffic ovei* the low 
plac(‘s where horses sink to their bellies in mud is even more labori- 
ous than to go (3V('r the hills, and crossing some of tlui streams which 
are not bridged is dangerous when the water is high. 

THE COPPER RIVER COUNTRY. 

The valh'v of the (kipper, speaking in general terms, is a basin sur- 
roundi'd on all sides with mountains. It has an area of aliout 1(>,(KK» 
square miles, which will have more or less value as farming and graz- 
ing lands. 

The streams triliutary to the (Jojiper have also valleys of consider- 
able extent, and afford (*(]ually good farming land. At a conservative 
estimate these tributary vallej^s will have an area of 5,000 square miles 
of more or less valuable agricultural land, or a total area of 15,000 
square miles. 
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The floor of the main valley is arranged in a Huccession of benehes, 
or large terraces, which rise abruptly one above the other toward the 
north, varying in height from 100 to 200 fi‘(‘t, or even higher. Each 
bench is comparatively level on top and comprises an expansive area. 
Parallel with the Copper is another systi'in of benches of the same 
formation but not so \vi<l(^ At the mouth of the Klutena, where the 
experiment station is temporaril}^ located, these benches vary from a 
(juarter of a mile to a mih* or more in width. 

The whole country was nearly covered witli spruce forest, l)ut exten- 
sive tires destroyed it over large areas many years ago. Here and 
there willow thickets liave sprung up since the tiies, but everywhere 
the d(iad and charred trunks an‘ standing or lying on the ground. 
This land is com])arative1y easy to clear, and it aflbrds an abundance 
of good, dry fu(d for the us(‘ of scdtlers. Tills dead timber is small, 
most of the trees not bidng much larger than large telegraph poles, 
but some of the livi‘ timber is comparativeh^ largi^ 

The soil is generally a light loam, that is, of a more or less sandy or 
gravelly nature, but in low placiss it is rich in humu< and occasionally 
peaty. The subsoil, so far as the writer had opportunity to examine it, 
^vas found to contain a large amount of a coarse gravel, and the sur- 
fac(' loam varied from b inches to 2 feet in thi(*k^e^s. This formation 
wliih' a warm'’ soil, and therefore favorable to a rapid growth, will 
also be liable to suHei* from drought and, so far as our data at present 
available will (Muible us to judge, the early part of the season through- 
out the CopiMU’ Vall(*v is delieient in rainfall. The writer is informed 
that there are aho extensive areas with a clay subsoil, and it is a (|ues- 
tion which is tlu' more preferable, the gravel or tlu‘ clay; the former 
being warm ])ut lacking in moisture, the latter being cold but suffering 
less from drought. 

Nine aci*es had Ixhui cleared and seeded to many varieties of grains, 
grasses, and vegetables. At the time of my visit the grains were still 
small, most of them not having headed, but as an example of the rapid 
grow th in this rc^gion, the barley and oats w ere ripe four w eeks later. 
More ground was being (deared and next year the station wTll have 10 
acres in (ailtivation Some of the grains promised well, others were 
stunted. It was noti(*eabl(‘ that wdierever the ground had been fertil- 
ized ])y the ashes of a bui’nt brush heap the growth was very much 
more vigorous than in places not thus fertilized. 

Vegetables promised well. Turnips, radishes, and lettuce had been 
in use for some time, and peas were ready for the table by the middle 
of Jul}^ 

Mr. Neal is an enthusiastic, industrious, and careful w orker, and be 
deserves much credit for the results accomplished. 

The team of horses owned by the station is wmrn out and was not 
considered worth wintering, inasmuch as the cost of keeping a horse 
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through the winter months is almost equal to his original cost; there- 
fore Mr. Neal was authorized to dispose of this team to best advantage^ 
and to select a stronger and heavier team, which had not been injured 
b}^ pa<‘king on the trail, to take their place. Such a team has been 
found and we have made arrangements to have it wintered at Valdez-^ 
for the reason that trail work begins at that end, and we have still 
some equipment to haul in and it is imi)ossible to bring a single team 
from Copper Center to Valdez until the trail is broken. 

The writer left Valdez on July 13 and arrived at Copper Center, 
the name given to a few cabins located at the junction of the Klutina 
with the Chopper, on July 18, the trip taking six days, which is about 
the average lime. The station clearing is located about three fourths 
of a mile north of Copper Center, on the tirst bench. (PI. VI, tig. 1.) 

1 (*onsicler the soil on the station too light and too thin to stand con- 
tinuous crop{)ing for very many years, and for this reason I selected 
a tract of land of a stronger nature, located about midway between 
Tonsina Bridge and Copper (Vnter, fur possible future use. The lines 
run east and west for ^2, miles along the shores of an unnamed lake and 
north and south for 1 mile, so that it comprises about 2 sejuare miles. 
A large portion of it has a g(mtle s1o[H‘ southward toward the shores 
of the lake. The soil is a light but rich loam, and the subsoil is a 
porous clay carrying considera})le gravel, but will not be likely to 
suffer greatly from drought. 1 recommend that this scdection be w ith- 
held from settlement temporarily, until the building of the railroad 
shall decide where the permanent stalion had better be located. In 
the rneuntiine it would appear best to continue work at the present 
location at Copper Center. There are many thousand acres of land of 
similar character, and we ought to ascertain what its value is for agri- 
cultural purposes. 

I recommend that the work of clearing, br(‘aking, and bringing 
under culture be pushed with vigor until the station has a hundred or 
more acres under plow, in order that we may test grain growing on a 
scale wdiich shall give us decisive results. To do this will necessitate 
the hiring of much labor for a year or two, and it must not be for- 
gotten that common labor co.sts $5 per day. 

I would not recommend the erection of more ]>uildings than are 
absolutely necessary, and these should be of an inexpensive character^ 
built from the material at hand. 

RCONOHIC OOiroiTXONS IN THE COPPEK BXYEB VAIiLEY. 

The present high cost for tninsportation of all of food supplies and 
all other necessary articles makes li v ing very expensive. As an exam- 
ple of the cost of some common commodities I quote the followings 
prices: , 

flour, per 60-pound sack, $15; ham and bacon, per pound, 40 eentst 
canned meats, per can of pounds, $1; canned milk (Eagle), per 
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75 cents; tea, per pound, $1; coflfee, per pound, 75 cents; sugar, ri(‘e, 
beans, sago, dried fruits, corn meal, and oat meal, per pound, H5 cents; 
sardines, oysters, and deviled ham, per can, 50 cents; lunch tongue, 
per can, 75 cents; potatoes, sliced and dried, per pound, 50 cents; salt, 
3 pounds, $1; hay, per pound, 25 cents; oats, per pound, 25 cents; 
kerosene, per 5-gallon can, $10. 

These prices are due to the cost of transportation. The further one 
goes inland the higher the cost. There are no regular stx)res Ixjyond 
Copper Center and there are therefore no lixed values. 

Game is becoming scarce and beef or mutton can seldom l>e had, 
and therefore have no. fixed prices. The wribu* learned on the l>est 
authority of instances which illustrate the situation in this regard. A 
steer was bought in Valde;^ for $125, The pur<*haser put a pack of 
250 pounds ou his back and drove him to a mining camp in the Slate 
Creek district along with a tmin of pack horses. He received $1 
a pound, or $250 in freight for the goods the steer carried. He then 
slaughtered him and sold the meat for $1 a pound. On the other 
hand, a dozen steers were driven into the camp on the Nizina, 200 
miles distant, the past summer, hut there was no demand for this 
meat, and tliev' had to be driven ba<*k to Valdez and vsold at local pri(*es. 

The prices of hay, oats, and other farm products are attradive to 
fanners, and there is no doubt whatever but that money can b(» made 
in producing these things if the farmer is once established, has his 
farms cleared up and in running order. The (juostion is if the lux^es- 
sary outlay to get this shirt will not exceed the means of the cla^s of 
fanners who are likely to settle in the Copper River \"allev. In the 
first place, the cost of landing his goods and faniilv in Valdez is <*on- 
siderable, but leaving this v)ut of account the cost of transporting liis 
equipment, say as far as Coppiu* Center, is almost prohibitive if he has 
to hire it done, and it will be high even if he can do the work himself. 
He should airry with liim a v ear's provisions, considemble feed for his 
live stock, the necessary implements and seed gniin, and, if he has a 
family, also sonu* household goinls. If he C4iii reduce the equipment 
to 5 tons, or even 4, it w ill cost him 20 cents p<*r pound, or from $1,(»()0 
to $2,000 to land his goods in the farming region, about iOO iiiil(\s from 
Valdez. If ho can do it himself wdth his own animals, and he does not 
consider the labor and hardship involved, it will, of course, cost him 
only the price of provisions and feed, sleds and othei* nece^ssaiy ecpiip- 
ment for the trip, and the labor he wdll find necessary to hire to help 
him over the hard pla<*es. In that case no estimate can be put on the 
cost, but it will be some hundred dollars at least. 

The natives of the region seem to be inferior to the Indians on the 
coast in physical vigor and genera I ihrif ti ness. They complain bitterly 
that the white man scares the game away, and that furs are also teconi- 
ing scarce. Unless they learn to work and mrn wages, to cultivate 
gardens, mad acquire habits of greater thrift, they must inevitably 
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Miccurnl). At present they live almost wholly on salmon, and for- 
tunately this year the run of salmon was good, so they have laid in 
a good store for winter. 

A WAGON ROAD NECESSARY. 

Confronted I)}" these faets, it does not seem likely that ev<Mi the 
Copper Itiver Valley, which is, perhaps, the most promising agricul- 
tural region in Alaska, can he setth'd very fast. Hut a good wagon 
road would solve the probhun. s(‘ltl(‘r (‘ould then make his move 

in summer. He could tlnui hitch his plow lK)rses to his own wagon 
at th(‘ wharf in Valdez, and drive in at his leisure, grazinghis livestock 
on th(' road as h(' went. The cost would tlam Ix' represent<xl chiefly 
])V his own time and la})or; and he could then make sc^veral trips until 
all his goods were ti-ansterred to the homestead of his choic(', hut 
until a wagon road is provided this is inij)ossihle. Now, it is not 
likely that such a road w ill he huilt by private enterprise. To g(‘t 
returns on th(^ inv(\stinent a private road would be compelhd to charge 
toll, and th<' building of a I'ailroad, w'hi(*h must ev(Mitually comi^, might 
deprive it of nuicb traflic. A Covernment road is luapssary to settle 
the country, and in iny opinion it will ])ay th(‘ (roveiaunent richly to 
build such a road. 

Here is a n‘gion w hich will give homesteads to families. It 

is analogous to a man owuiing a valuable piec(‘ of real estat(‘ which 
must b(‘ made accessible ])efor<' he can dis])os(‘ of it. If the n^gion 
WT*n' owmed by ca])italisfs and tln^y desired to laive it settled they 
would not long (‘onsid(‘r lh(‘ <|uestion of making it a(*c(‘ssible. The 
returns to th(‘ (xovauaunent wouM b(‘ the building of a State, enlarg- 
ing its pi-oductive t(‘rritorv, and providing homes for its citizens, wduch 
are the proper and legitirnatc' causes for ex))enditure. 

The cost of building a good wagon road will dejxmd upon the way 
the work is handhal. Hy utilizing tin' work already don(‘ oti the 
military trail $100,000 should go very far toward making a good 
road. In many plac-es there is a hard natural romlbed, Avhich would 
require' but little work; in other plac(*s, where tin' ground is soft, it 
would be more (‘xpensives hut tlu're is an abundance of timber in 
those pla(*es, and rocks are at hand evm’ywlu'n*. The somewhat rude 
log ])ridges, which now span th(* larger strt'ams, can ])e made to last 
for years if they are watetu'd and iM'pairc'd when they need it. In a 
few places the route will deviate from the military trail in order to 
follow casiei' grades and to select firmer g-i’oiind, and in a few places 
it will be necessary to Idast out a roadbed, hut on the whole the task 
is not a formidable one. % 

A wagon road is necessary, even if a railroad is huilt. The tariff on 
a railroad, without competition, in a new (*ountry will not be lights 
and if there is no other means of reac'hing the country freight mtes 
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will keep many settlers away, A w^agon road will make the people 
in a measure independent. 

Attention is called to Mr. Neal’s report, herewith submitted, and 
also to the weatlier (ionditions and soil temperatures recorded at this 
station during the past year. 

BEPORT OF J. W. NEAI-, SUPEBINTENTDENT OF COPPER CENTER 

STATION. 

Copper Ce^jter, Ataska, 

tiepin tih r JO, JOQ.L 

Dear Sir: I herewith submit the report of the season's work for 
IbOH, confining my notes strictly to the crop experiments aial station 
work generally. 

Receiving th(' station e(juipment at Valdez, 1 ])egiin moving the same 
o\er the snow and ice toward the Copper Center Station January 20, 
employing on<' man from February 1 and some additional lielp at 
Teikhel. The trip proved long and arduous. We arrived at the 
station April 20 with most of the equipment, including all the seed 
and most necessary implements to prosc^cute the season's work. 

At this date the weather was warm and the sno^v leaving very fast. 
On May 1 the snow’ had entirely melted off the 0 acr(\s wliich W(' had 
cleai'ed ready for the plow, and by May 8 the frost was sufliciently 
out of the ground to begin plowing and cultivating the soil. Not- 
withstanding the fjict that our team was almost (^xliausted by the long 
stage of fri'ighting, the soil new’ aiid full of roots, and a limited supply 
of feed, w^e had 5 acres r<Midy for seeding by May lb, and on May 20 
we bad seeded plats of (w ery kind of seed at hand. 

While the snow was leaving and frost getting out of the ground w^e 
turned our attemtion to clearing. Aft(‘r the seeding was finislied w^e 
built about 1 mile of fence, inclosing some 40 acres. We then began 
to get out timber and laid the foundation foi* a log cabin 10 by 24 feet, 
exterior dimensions (PI. VI, tig. 2). Leaving for Valdez July 2 to 
meet the special agent in charge, 1 set the workman to clearing land 
for such time as he could leave the grow ing <‘rops. At this time I 
hired a native at $3 a day to help in clearing, but natives soon tire 
and he left us after live days. No other help w^as tlien available. 

After m}^ return from the tniil 1 succeeded in hiring a white man 
for a few days at $5 per day, and we resumed work on the cabin, but 
he soon left us and I had to turn my attention to the crops, collecting 
grain samples, cutting some frosted w^heat for hay, and reaping and 
thrashing the barley and oats whi(*h matured excellent grain. At 
the close of m}^ report the cabin is up, ready for the roof, which we 
expect to put on before the snow flies. We wdll have to store tlie hay 
and implements in tents for want of time to erect sheds. 

Aside from the 5 acres seeded May lb and 20, we seeded some 4 
acres a few days later. We liave added to our (dealing some 0 acres, 
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which will be broken this fall and prepared for spring seeding. 
Have rebroken 2 acres of the spring cultivation and seeded the same 
to winter wheat with a 10-press drill. This grain is up and growing 
well. 

WEATHER CONDITIONS. 

During the fore part of the season the weather conditions proved 
very unfavorable this year, there being an excessive amount of snow- 
fall all over the valley and a late spring, together with a very light 
rainfall during the early summer; the crops made a late start and 
suffered an early fall. 

'J'he tempemture fell below JW F. every month during the summer. 
In May the minimum temperature was 23^ F., falling to 32^ F. 15 
days in the month; in June falling to 32"^ F. and under on 3 da3^s; 
July 12 to 29^ F., killing some tender plants and rye then in lilossom, 
and August 30 to 24^ F., falling to 30 F. on the 20th, frosting hard 
every night thereafter sa^e one. and hard frost continued up to the 
6th of September. 

The barley and oats had matured before these heavy frosts, Init the 
wheat suffer(‘d. With eight or ten da^'s’ more iavorable w^eather the 
wheats would have matured full). 

Comparing not('s with last year, the minimum for July wiis 3h^'' F. ; 
August, 28"^ F. ; wuth no killing frost up to S('‘ptember 15. Under these 
conditions e\ ery variet\ of wheat would ha\ e matured and been in the 
sack before September 15. 

Barley and oats ha^e matured at (Vppei (Vnter every 3^ ear since 
1900, and while wheat had not been planb^d up to this 3 ear I saw one 
head last season whi(‘h, having escaped the loose stock on the trail, 
matured plump, haid grain. 

NOTES ON FIELD CROPS. 

Bar Jet/. — Troopc'r (> rowed, seeded broadcast Ma)^ 20. Surface soil 
dry and no rain until June 1. Coming up June 5. Stend good. 
Growth slow and rather poor. June 25, 9 inches high; a little irregu- 
lar in growth. July 15, 16 inches high and heading. *Iulv 20, a few 
heads of smut appeared. August 10, 2 feet high. August 24, fairly 
matured or past danger of fi*ost. The heads were small, hut well 
filled. A small plat was seeded May 22 in didlls on moisCsoil. Came 
up in 10 days. In full head stood 3 feet high, and heads good si^e, 
well filled, and matured August 27. 

Sisolsk, seeded May 20. Coming up June 5. Stand good. Growth 
rather poor. June 25, 8 inches high. July 15, 15 inches high and 
heading. July 20, about all beaded out. Gi'owth very irregular, 
August 10, 2 feet high and straw turning. August 25, well matured 
and grain quite hard. On the portion of this plat where a brush heap 
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had been burned the grain made a rank growth, standing 3 feet high 
when ripe. Matured the same time, heads good size and heavy. 

Eoyal, seeded May 20. Coming up June 5. Stand good. On one 
half the plat the growth was poor, the other half good. June 25, 8 
inches high. July 15, 18 in(‘hes high and signs of heading. August 
10, 3 feet high and straw turning and grain passing into the dough. 
August 25, the greater portion had maturcHl or safe from frost. 
August 27, frost injured portions not quite matured. This variety 
was next to the last to ripen. 

Finnish, seeded May 20. (k)ming up June 5. Stand good. Growth 
rather poor on the greater portion of the plat, but where a brush heap 
had been burned the grain stooled w^ell and made a veiy rank growth. 
June 25, 14 inches high, duly 15, 2 feet high. July 25, well headed 
out and nearly 4 feet high. August 10, straw 3^ellow and gmin in 
dough. August 25, well matured and gi-ain quite hard. One of the 
first varieties to ripiui. Heads large and heavy. The same in drills 
did no better. 

Manshury, seeded May 20. Coming up June G. Stand good, 
dune 25, 13 inches high. July 15, nearly 2 feet high and heading. 
August 10, 3i feet high and grain in the dough; straw turning. August 
25, grain quiti* hai‘d and well matured. Heads good size and well 
tilled. One of the tirst varieties to ripen. This variety’ stooled very 
well, G heads from kernel not uncommon. (PI. VH, figs. 1 and 2.) 

Lapland, settled May 20. Coming up dune 7. Stand good, dune 
25, 13 inches high on better portions of the i)lat. This \ariety, as all 
others, made Jinudi better growth whore\ er brush or logs had been 
burned in heaps, duly 15, 2i feet high and heading. August 10, 3^ 
feet high, stniw turnings and grain in the dough. August 25, grain 
quite hard and well matured. Heads large and well filled. This Was 
one of the earliest varieties to mature. The Lapland, Manshury, and 
Finnish may f)e highly re(*ommended for the Copper River Valley. 
All of the^e stooled well, 5 to 7 heads to a single kernel not uncommon. 

No. 9133, twp-rowed, seeded May 20. Coming up dune 7. Stand 
good; growth poor. No brush burned on this plat. June 25, G inches 
high. July 20, 15 inches high and heading. Stooled very little. 
August 10, 20 inches to 2 feet high, and grain in milk. August 25, 
portions of the gmin fully matured. Heads fair size and well filled. 
This variety was about the last to mature, and killing frost August 
27 injured portions yet unmatured. A small plat seeded May 22 
in drills by hand made better growth, but had not matured when 
killing frost came, August 27. 

Black Hulless, seeded May 20. Coming up June 6. Stand good. 
Growth rather poor. Stooled a little. No ash heap on this plat. 
Jtdy 15, 16 inches high and beginning to head. August 10, 2 to 2i 
feet high. Heads small, but grain large and in dough. August 25, 
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grain hardened and safe from frost. Matured fully. A small plat 
drilled by hand May 22 made better growth and much larger heads, 
but only about half of this plat had matured August 27, when killing 
frost came and damaged the remainder of the crop. The large plat 
all matured. The small plat stooled well, 5 to 7 heads to the plant. 

— Sixty Day, seeded broadcast May 20, as the barley. Coming 
iq) .June 5. Stand good. (Irowth very good on portions of the plat 
where brush was burned. Ihither poor elsewhere. July I, 12 inches 
high. July IT), 20 inches high and heading. August 10, the best stood 
3 feet high, heads w(‘ll lilh'd, and grain in the milk. August 25, grain 
matur(‘d and hai‘d; yiedd good. (PI. Vlll, fig. 2.) 

No. 2S00 (from Russia), seeded May 20. Coming up June 7. Stand 
only fair. (Irowth poor. No brush burned on this ])lat. July 1, 0 
inches high. July 15, IS iindies high and heading. August 10, the 
best was 2^ feet high and grain half formed. August 25, th(‘ greater 
portion still green and grain in the dough. When killing frost came, 
August 27, portions of the grain was yet soft enough to be frozen, but 
the greater part matuied. This vaidety was the last to ripen. 

Nameless Beauty, seeded May 20. Coming upfJune 0. Stand good. 
Growth rath(*r poor. No brush burne<l on this plat. Stooh'd very 
little. July 1, 8 inches high. July 15, 18 inches high and heading. 
August 10, best portion 2^ feet high and grain nearly out of the milk. 
August 25, grain nearly hard and straw (juite yellow. Matured fully. 

Finnish Black, seeded May 20. Coming up June 6. Stand good. 
July 1, 14 Inches high. July 15, 2 feet high and heading. August 
10, on all portions of the plat when' brush had been burned the oats 
stood to 4 feet high, and long, heavy heads. August 25, grain well 
matured and heads hard. 

Burt Extra Eaily, seeded May 20. Coming up June 0. Stand 
good. July 1, 14 inches high. Julj^ 15, 20 inches high and heading. 
August 10, the best 3 feet high. August 25, matured and grain quite 
hard. 

Swedish Select, seeded May 20. Coming up June 5: Stand good. 
Growth poor. July 1, 6 inches high. July 15, 12 inches high. Not 
heading. Two or three small spots, evidently where stumps had been 
burned, did much better. July 15, 20 inches high and wtJI stooled. 
Not yet heading. August 10, 3i^ feet high. Had headed out well. 
August 25, grain pretty wcM matured. Next to the last to mature. 

Of all the oats, Sixty Day and Finnish Black did the best. 

Wheat. — Ladoga Spring, seeded May 20. Coining up J une 5. Stand 
good. Growth rather poor, except where brush had been burned. 
June 25, 12 inches high. July 15, 20 inches high. Heading July 20. 
August 10, 3 feet high and some patches over 4 feet high; heads large 
and well filled. August 25, grain nearly out of the dough. August 
27, heavy frost damaged, preventing the grain from thoroughly 
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maturing, llie straw ripened well, but the grain shriv^ded and the 
germ was killed. This variety stooled out well. 

Roumanian, seeded May 20. Coming up June 5. Stand good. 
Growth poor, except on brush burned portions. Here the growth 
was rank and stooled well. June 25, 14 inches high. July 15, 2 feet 
high and heading. August 10, 3^ feet high; grain half formed. Poorer 
portions stood 2 feet high and about the same stage. August 25, grain 
iH^arly past the dough and straw ^^ellow. August 27, frost damaged, 
killing the germ and causing the grain to shrivel. This variety was 
almost beyond danger and the furthest advanc(‘d of all varieties grown. 

Kubanka Spring, s('eded May 20. Coming iij) June 5. Stand good. 
June 25, 12 inches high where brush had been burned. July 20, 2 
feet high and heading. Other portions 15 inches high and heading. 
August 10, the ])est stood 4 feet high, well headed and grain over 
half formed; heads large. The poorest stood 2 to 3 feet high; heads 
small. August 25, grain well in the dough and kernel large; straw 
quite yellow. August 27. frost injured, killing the germ and causing 
the grain to shrivel. The straw ripened fully by SeptemlxM* 10. 

Russian Spring No. 2055, seeded May 20. Coming up June (>, 
stand rather poor. July 1, 8 inches high. July 15, 12 inches high. 
Ih'gun heading July 20, August lo, the best 3 feet high and blos- 
soming. August 25, in the dough; straw <[uite gi'een. August 27, 
frost injured, grain shriveled. The straw ripened by September 10. 

Pererodka Spring, seeded May 20. Coming iij) June 5, stand 
medium, growth poor g(merally, but on brush-burm‘d ])ortions good. 
July 1, 10 to IS inches high. July 20. the best stood 2 feet liigh and 
heading. Jt stooled well. August 10, 4 feet high and blossoming; 
heads hirge. Otlu'r portions 3 f(*et high and heads smaller. August 
25, grain in the dough and straw^ turning fast; grain large. August 
27, frost injured, killing the germ and causing grain to shrivel; straw 
fully ripe by Septem})er 10. 

Russian (Orcnl)urg) Spring, seeded May 20. Coming up June 5, 
stand good. Growth poor except where brush had been burned. 
July 1, 9 to 15 inches high. Jul}" 15. the poor stood 15 inches high, 
the best 2 feet. Begun heading about July 20. August 10, the best 
4 feet high; stooled well and heads large. August 25, in the dough 
and straw turning fast. August 27, frost injured. <*aiisiiig the grain 
to shrivel. 

Romanow (imported seed), seeded May 20. Coming up Juno 5, 
stand very good. No brush burned on this plat. July 1, 10 inches 
high. July 15, 12 to 10 Inches high and begun heading. vXugust 10, 
2 to 3 feet high and grain half formed. August 25, ivell in the dough 
and straw turning fast. August 27, frost injured; straw ripened by 
September 10, grain shriveled. 

Eomanow (Sitka seed), seeded May 20. Coming up June 6. Stand 
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very good. Like all the grains, this variety mad© rank growth wher- 
e\'er brush or logs were burned and stooled very good. July 1, 15 
inches high. July 20, 20 inches to 2 feet high and heading. August 
10, the best stood 3| feet high, and grain half formed. August 25, 
grain in the dough and straw quite yellow. August 27, frost injured, 
causing grain to shrivel. Roumanian, Romanow, and Kubanka seemed 
the farthest advanced when the killing frost came. Ladoga was the 
most backward, but had the season been as last year even this would 
have matured. 

All the above grains were seeded ])roadcast when the surface soil 
had become dry through spring cultivation, and the seed lay without 
any signs of germination until a shower came June 1. Could we have 
had this shower one week earlier our wheats would no doubt have 
matured before this unusually early frost. 

All the winter wheats seeded last fall were winterkilled, or eaten up 
by the rabbits as the snow left. The winter rye was bitten off into 
the ground, but each variety survived in some measure, making a 
growtli of from 4 to 6 feet high, but a frost July 12 killed the gmin 
in the blossom. The straw remained quite green at the writing of this 
report. Spring seeding did no better and matured no seed. 

Emme7 \ — Yaroslav Spring, seeded May 19. Coming up June 5, 
stand good; growth very good. July 1, 12 inches high. July 20, 20 
inches to 2 feet high, and heading. August 10, 3^ to 4 feet high and 
grain half fonned. This plat made quite even growth and blA>oled out 
well. August 25, grain in the dough and stmw turning fast. August 
27, frost injured the grain causing it to shrivel. The straw was quite 
ripe September 10. (PI. IX, %. 2.) 

Uba Spring, seeded May 19, Coming up June 5, stand good, 
(xrowth good and regular. July 1, 10 inches high. July 20, 18 inches 
high and heading. August 10, 3 feet high and gmin half formed. 
August 25, grain in the dough and straw turning. August 27, frost 
damaged the grain badly. The straw ripened pretty well by Sep- 
tember 10. 

Russian Spelt No. 2789, seeded May 19. Coming up June 6, stand 
poor. July 1, 6 inches high. July 20, 12 to 15 inches high, and 
beginning to head. August 10, 2i feet high and blossoming. August 
27, grain not fully formed when frost came; straw yet green. 

The emmers were all seeded broadcast in dry surface soil and no 
signs of germinativ^n until rain June 1. Yaroslav and Uba would 
have matured with a season as last year. 

Buekfwhmt. — <Tapanese, seeded May 19. Coming up June 5, stand 
good. July 1, 12 inches high. Growth thrifty and plants bmnehing 
good, blossoming July 12, when frost killed all the plants, 

Finnish, seeded May 19. Coming up June 6, stand very good. 
July 1, 8 inches high, branching and beginning to blossom* July 
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Plate VIII. 





Fig 1 -Alaska Stations— Shock of Manshuhy Barley at Copper Center Station 



Fig 2. -Alaska Stations-Shock of Sixty-day Oats at Copper Center Station 
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Plate IX. 



Fig 2.— Alaska Stations— Yaroslav Emmer Nearly Ripe at Copper Center 

Station 
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frost cut the plants back. Some low branches escaped and continued 
to grow and blossomed. July 20, 10 to 15 inches high. August 10, 
some seed had formed and in the milk. This was thoroughly matured 
by August 20. 

Silver Hull, seeded May 19. In hand drills on soil spaded up last 
year. Came up in 14 days, stand good. This variety matured good 
seed and a fair yield. The plants stood 2i feet high and quite well 
branched out. It was seeded on higher ground than the other varie- 
ties and seemed to escape the frost of July 12. 

Flax, —A large patch was seeded broadcast May 20. Came up 
June 7; a little thin on the ground. *11117 20, 20 inches high and 
blossoming. August 10, much of the crop stood 30 inches high; seed 
pods well formed; many flowers continued to appear. The first seed 
ripened about August 25. Only a small per cent of the seed was ripe 
at the close of report, September 10. 

Peati, —A good-sized pat(‘h was seeded broadcast May 20, but the 
soil being so dry they did not come up until after a rainfall June 1, 
coming up J une 6. July 20, 2^ feet high and blossoming. August 10, 
pods set and {3eas half size. August 27, frost injured so much that 
no seed matured. The vines were cut and fed to a cow^ as a test for 
feeding qualities. The^ were eaten with much relish, and there was 
a noti<*eable richness in the flow of milk. 

(h'itsse^,- The following grasses were seeded broadcast May 19. 
The soil on tlu' surface was very dry until June 1, when a lain came. 
Most varieties germinated quickl}" after the rain and began to appear 
above the surface in four or five days. In some instan(‘es the seed 
was not good, but on the whole the plats showed rather a satisfactory 
growth. The conditions throughout the season were noted as follows: 

Timothy made a fine stand; a little uneven in growth. July 29, 8 
inches in growth and ground pretty well hidden. August 19, 24 to 30 
inches tall and well headed out. Septeml>er 19, still very green and a 
good sod formed. No seed had formed. 

liedtop made a very slow growth, but a good stand. July 2(b 6 
inches grow^th and ground pretty well covered. By August 1 it had 
begun heading, 10 to 1 1 inches high. August 10, 13 to IS inches high. 
September 10, still quitti green and had formed a veiy good sod. No 
seed had formed. 

Orchard grass made an excellent stand, and well set by July 20; 4 
to 0 inches growth and the ground well covered. August 10, showed 
very little difference in growth, but looked thrifty. September 10, 
looking a little yellow and no signs of heading. 

Meadow foxtail made a very slow growth; stand rather poor. July 
20, 3 to 6 inches growth. August 10, a very little change in grow’^th 
and appearance. September 10, still about the same. It did not make 
any stems. 
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Blue giRHs made a slow growth and poor stand. July 20, 2 to i 
inches growth. August 10, 8 to 12 inches high; laid tlirown out a few 
stems, and heading. September 10, still green, but no more growth. 
No seed had formed. 

Tall meadow-oat grass made a splendid stand. July 20, stood 12 
inches high; ground well covered. August lo, S to 22 inches high 
and heading. September 10, still green; chaff matured, but no seed 
formed. 

Tall meadow fescue made a slow growth at first. July 20, 4 to 9 
inches growtli and the ground well covered. August 10, some stems 
were thrown out and headed, standing 2»0 inches high. September 10, 
the grass was still gnum; the chaff matured, but no seed formed. 

Smooth bromc grass made a splendid stand. July 20, 0 to 12 inches 
bill; rank growth, thoroughly covering the ground. August 10, 20 to 
24 inches tall and l)eginning to head. Before the next obseri ations 
were taken some stock ])roke into tin* field and ate the tops off nearly 
the whole plat. However, a few stalks Invaded, standing feet high, 
but still green Se})t ember 10. 

Perennial rye grass made a very good stand. July 20, 8 to lO inches 
high and thoroughly matted. August lo, soiin* heads appt‘ared, stand- 
ing 12 to 15 inches high, and growth even more matted together. 
Before the next observations were made soim^ stock that broke irdo 
the field ate this plat off’ close to tla^ ground, and a new growth seemed 
to be starting September 10. 

lied clover and alsike clover wm-e likewise seeded near the above 
grasses. The alsike clover nuuh' a light and rather unsatisfactory 
growth, )>ut still g’lHHui Se])tember lo; slightly frostisl. The red clover 
made much better growth. It mad<‘ a good stand. J uly 1 5, 4 to (> imdies 
growtli, pretty Aiell cov ering the ground. August 12 indies high 
and a fW blossoms aptieaivd. September lo, still griam, l)ut slightly 
frosted. No seed formed. I found some plants along the military trail 
18 to 20 inches high, stalks thrifty, and in blossom by the end of July. 

Dwarf Essex rape* seedi'd May 19, broadcast; stand good. Frost 
injured July 12. The plants then covered the ground, but making a 
poor growth, standing 0 to 10 inches high. August 1, some stalks on 
brush-burned soil, uninjured by frost, stood 15 to 18 inches high; 
leaves 8 to 9 inches across. It did not seem to grow much after this 
time. 

VEGETABL.ES. 

Most of the common, hardy vegetables were grown at the station 
this year; hut the ground being new and with only 4,31 inches rainfall 
from May 1 to the end of the growing season, the results were, in part, 
rather unsatisfactory. The varieties grown w(U'e enumerated as follows: 

Cdhhage (Early Jersey Wakefield), muHflirmr (Early Snowball), and 
tamatoes (Livingston Pei'fection). — These were seeded in boxes and 
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planted on a temporary hotbed the first week in May, which was late, 
of course, but unavoida])le, owin^ to my I absent from the station 
at the proper time for seeding the same. These were transi)lanted to 
the garden elune 15, and while none eame to any good th(' cabbage had 
begun to head })y the end of August. The <*.auliflower showed no sign 
of heading. The toniatoi^-s were growing finely when killed by frost, 
July 12. 

Little (Jem and Earliest of All. These were seeded in drills 
18 inches apart May 14, and both gave good results. Earli(\st of All 
came up in 12 days, and the first blossoms appeared ,lune 25, 42 days 
from seeding. l\)ds were setting by ,June 3U, and the peas were ready 
for table use ])v July 18, 65 days from seeding. 

Little (Jem began to blossom July Hh days from se(‘ding. Pods 
were setting fluly 20, and the peas were ready for table use by 
August 10, 88 days from seeding. 

Ldtme. -White Winter Cabbage, Big Boston, and Eaily Curled 
Silicia wen'- seede<l in drills 12 inches apart May 14. The surface soil 
Avas very dry, but most of the seed gerniinat(‘d, coming up in 0 to 
10 days. White Winter ('abl)age seed was poor; only alxuit lO per 
cent grew. This variety was ready for table use July 1. Big Boston 
variety was ready for table use June 28. Jt made a thrifty groAvth; 
h ttuce cris}) and delicious. Tin' plants attained a very large size b}^ 
midsummer. Early (5u*led Silicia vari(‘ty was ready for table use 
June 28. It made* a thrifty growth; lettuce (*risp and delicious, and 
preferable to all other varietic's grown on the station. 

Extra Early Ib'd a!id Australian Brown were seeded May 
14, coming uj) in 12 to 17 days. Only about lU per cent of the seed 
germinated. The soil was very dry, and not rain sutticient to give 
them u fair test. By fall they had only attained the size of large 
marbles. The Early Ked did the best. A <|uart of sets had been 
mailed to me at Valdez during the early winter and then were frozen 
as I carried them in over the snow and ice, so that only a fcAA" sets 
grew. These only made a fair size, but <pdte tit for table use. They 
were pulled and laid away Sejdember 10. The tops were then dry. 

6Vo7/c.— Three bulbs accompanied the onion sets and were set out 
the same time, but none started. 

Radish, — Pearly Scarlet Turnip and Early Long Scarlet Avere seeded 
May 14. The former was ready for bible use June 26, then the size 
of walnuts. They were sweet and crisp. The latter did very well; 
ready for use a few days later. 

Carrots. — Guerande, or Ox Heart, and Pearly Scarlet Horn. The 
season kept too dry for these as well as all the vegetables. The (‘urrots 
did only fair, making roots 1 to inches in diameter. Very little 
noticeable difi'erence in the vai ieties. 

Turnips . — Early Pdat White Dutch, Extra Pkrly Whib'. Milan, and 
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Purple Top Strap Leaf were seeded May 14. They eame up in 7 to 10 
days, and all luade about the same growth. The rootn were a little 
small, but crisp and juicy, and certainly very tine. 

Rata-haga.—Y^Wovj Swede, seed^nl May 14, came up in 7 days. It 
made good-sized roots, sweet and crisp. 

Parsnips.— I White Dutch, or Sugar, seeded May 14 and 22, 
came up in 12 to Id days. It made roots about 1 inch in diameter, and 
roots run deep. 

Golden Tankard and Dark-Rcnl Egyptian Turnip, seeded 
May 14 and 25, (*ame up in 11 to 1 1 da\ s The first ^ ariety mentioned 
made a thrifty top growdh, and some beet roots measured 2i inches in 
diameter. Egyptian Turnip did onU faiily welt, the l)(*st lK?et roots 
measuring 2 in(‘hes in diameter. These', when prepared for the table, 
were eaten with a relish. 

Phvharh. — Victoria, seeded May 14 and 2o, came uj) in about 22 
days. Only a few seeds giew . These only made small plants this \^ear. 

Beans. —Detroit Wax and Windsor, seeded May 14. Eacdi variety 
came up in about 22 da\s. A frost duly 12 killed the Detroit Wax 
and injured the Windsor slighll}. The latter I’emained green and 
formed a few pods. Tbes(‘ were late in tilling, and fiosted August 27. 
No seed matured. 

Chervil, (\irled; seeded Ma} 22); none grew. 

Kale.- Dwarf (Girled Scotch, seceded May 14 and 28, came up in H 
to 15 days. It was large enough for taldi* us<‘ Jul} 5. 

Cress, -('urled or Pepper Grass, seeded Ma\ 14 and 22), (‘ame up in 
7 to 10 days. It made a good growth, and was read> for table use by 
June 80. It made sterns over 2 teet tall and rijx'ni'd a heav} crop of 
seed. 

Potaioe^^.— We can not say much on this subject as 3^et. The 
great problem is to get seed here in time for planting. Arrangements 
were made with flames Fish, at Valdez, to send us one horse load of 
seed last spring, but by the time horses could ])e taken over the sum- 
mit it was too late and the seed was not sent. IIowe\er, a Mr. Hol- 
man paid a prospec'tor $5 for packing 3 pounds of potato e>es to Mr. 
Blix, his partner at Copper Center. One-half of these wx're given to 
us to plant at the station. These were planted after the middle of 
June, and only 4 eyes grew\ They came up about July I to 5, and 
made quite a good growth. Frost killed the vines August 27. At 
that time the tops were about 9 inches high and the tubers tire size of 
large hen’s eggs. 1 found as high as seven of these, with some small 
ones, to a single hill. 

It is very evident that as the ground becomes older settlers can raise 
vegetables for home use without difficulty, and with irrigation they can 
grow vegetables of the finest order. 
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Plate XI. 



Fig 2 -Alaska Stations— Field of Burt Extra Early Oats at Kenai Station 
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Amon^ oin* prcnent needs I will recouiniend as much needed at this 
station a good hay ruki'. and at least 10 bales of barbed wire. The 
latter is a serious need to protect our crops. The ordinary pole fence 
does not turn the stock once they get a taste of the fine oats and various 
grains growing at the station. 

Respectfully submitted. 

^ J. W. Neal, 

Sitperuitend'i'rit Copper Center Kvperhnent Station, 
^Prof. C. C'. (teorokson, 

Special. Agent in Charge <{f Alanka Incest igationn, 

KENAI STATION. 

On returning to Valdez from the interior 1 took the first boat bound 
for Cook Inlet, which happened to be the Nnrport, She left Valdez 
August 11 and arrived at Seldovia on the 13th. The littl(‘ flat-bottomed 
steamer Tgonlc was in waiting and left the same night for the ports 
in the north of the inlet, and arrived at Kenai the next morning. 

I found Ml*. Nielsen and Mr. Ross cngiiged in breaking new ground. 
(PI. X, fig. 1.) There are now at the stiition 21 acres cleared, l»roken, 
and fenced. The first 5 acres w’ere cleared inimediately back of the 
village, but it was found that the winds from the sea, which swept in 
unobstructed, damaged the crops. The next 10 acres were tlierefore 
cleared some little distance Imck in the woods so as to leave a shelter 
belt of timber to protect the crops from the sea winds. This has l>een 
found to be an advantage, but it is believed that still better protection 
will be afforded farther back, arni the next field to be cleared has been 
chosen with this end in view. 

In the middle of August, when the writer was there, the (Tops 
looked Welland gave promise of a plentiful harvest. (PI. XL) But 
the promise was not fulfilled. It will be seen from Mr, Nielsen’s 
report, submitted herewith, that none of the grain matured this year. 
Heretofore the earlier varieties of grain have matured, but this year 
was an ex(‘eption in this respect. The spring was late and the summer 
averaged colder thai! in previous years. There was less sunshine than 
usual, with a great deal of misty, overcavst weather. The number of 
clear days was as follows, by months: May, June, fi; July, 12; 
August, 10. But whatever tl^causo, the fact remains tliat grain failed 
to mature. Of the five years during which we have been at work on 
this station this is the only total failure to mature grain. From the 
data now at hand it is evident that grain growing for the seed is 
uncertain along the coast on the Kenai Peninsula. But there is reason 
to believe that grain can bo matured Home 10 or more miles from the 
coast where the influence of the winds and mists from the inlet are less 
sinister. 

a Doc. 148, 58-2 23 
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STOCK RAISING A SUCCESS. 

But there no doubt in regard to stoeU raising. The station work 
oxen lia\ e now i)een kept for ttve years, winter and suniiner, wholly 
on native-grown feed — gras<! in suinnier and hay or silage in winter — 
and they hav(^ been kept in sufiieiently good condition for work. We 
have also made a start in kec^ping cows. 

CMtle have ])een kejit at Kenai and Ninilchick for many years. The 
native stock is a diminutive 8ibei*ian breed, ])ut at Kenai they have 
been improved by the introduction of American cattle, and the t^o 
cows owned by the station at this writing are of average size. That 
live stock can be grown there has been proved, and I therefore recom- 
mend that hereafter special iittention be given to animal industry at 
this .station. If the money is available 1 recommend the building up 
of a small dairy herd and that a dairy e({uipment ]>e provided. This, 
however, should not ])e done if it will in any way retard the develop- 
ment of the stations in the (k)pper River Valley and at Rampart on 
the Yukon, for I (‘onsider that these stations are of more immediate 
importance than the Kenai Station. Hut i)rovid(Ml that these stations 
do not suiter, the work of clearing and improving land at Kenai should 
continue, and a small herd of general-purpose (*attl(' should be collected 
there with a view to inaugurate dairy work when the necessary C(|uip- 
ment can lu^ provid(‘d. Nowhere in Alaska has butter or (‘he(‘se been 
manufactured, and it will be an instructiv^e atul proiitable experiment 
to ascertain what cattle raised on native' fe'cd can produce in this line. 

A CHANGE IN SUPERINTENDENT. 

Mr. 11. Nielsen, who has been superinb'ndent of this station since 
the breaking of the Itrst sod in the spring of has resigned, 

and Mr. P. il. Ross, a gi*adua((‘ of the Kansas State. Agric'ultural Col- 
lege, has taken his })lace. Mr. Ni(‘lsen has been an (uiergetic and 
industrious worker, and most of th(' hard work of clearing the land 
has l)een done by him. He has er(*cted all of the buildings and laid the 
foundations of th(‘ station, from which much usefulness in the future 
may be exi)ected. Mr. Nielseirs report follows herewith: 

REPORT OF H. P. NIELSEN, SUPERINTENDENT OF KENAI 

STATION. 

Kenai, Alaska, October 191X3. 

Dear Sir: J herewith submit report on work for the season of 1903. 

CLEARIN<} OF NEW LAND. 

In addition to work with experimental crops on the 15 acres previ- 
ously cleared and broken we have cleared of trees, stumps, and brush, 
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and broken 6 acres inon* and fenced it. For eonvenienee the titdd 
by the house is designated in this report as Field A; the field back 
in the woods, Fitdd B. 

(JENKKAE IMPROVEMENTS AND ADDITIONS. 

Last year I purchased a building of the Alaska Packers Association 
which had been used for (juartersfor Chinamen while tlu‘ cannery here 
was in operation. The object was to tear the bouse down and with the 
lumber build a barn for implements and grain. The building as it 
stood measur<‘d 75 by 24 by 10 feet. 1 took it down, moved the him- 
l)er 2 miles, and built a barn hen' measuring (>4 by 24 by 10 feet; we 
having some lumlier left. The old implement shed is being (onv erted 
into a stable for horses and cattle. (PI. Xll, tigs. 1 and 2.) 

Fourtetm hens and a cock Mere bought in August and the old silo 
building converted into a chicken house. 

A 3-year-oId cow was bought in August for tlu‘ station. 

One of the oxen brought up Ikut in ISOO died last s])ring. 

Last year a yok(‘ of ox(*n were shipped here from Portland, Oreg., 
but one of them had received so severe injuries on the voyage that he 
died a w^(‘ek aftei’ landing. 

The station luu-d now consists of 2 cows, a Bbmonth-old heifer calf, 
a 2-year-old st(‘er, and 2 oxen; (> head in all. 

Twelve tons of native grass were cut, cured, and stacked in tluly 
and August. About 7 tons of this are now in stack. 

Of the orchard set out in the spring of lb02 there are alive 3 ajiplc 
trees, 1 cherry tree, 7 raspberry bushes, 10 gooseberry bushes, and 1 
currant bush. 

The a])ple trees grew very slowly during the sumimu-. The cherry 
tree grew shoots about feet long, and seems healthy. Thi' raspberries 
made a remarkable grow th from the roots and sent up many new^ canes, 
but all of last year's stems were winterkilled, so they did not bear 
any fruit. Tlu‘ gooseberries grew new stems, 2 to 8 feet long, but did 
not bear. Tlui currant bush made a normal growth without bearing 
any fruit. 1'he strawberries, 8 varieties, did nanarkably w<dl, and 
ripened nearly a gallon of berries, but, owing to the birds, tin re Avere 
seldom more than 3 or 4 ripe berries to be found at a time. New’ iilants 
were made by the hundred in the latter ])art of the sumui(*r, so the 
beds will need to be extended next year. 

The grain has been hauled oft* the field, and the portion w hich w^as 
dry enough to stack has been stacked up; the rest is standing in shock 
in the stuck yard. Five acre^s of the grain field have not yet been 
plowed this fall. 

NOTES ON VEOETABLES. 

Potat(}es. — Early Rose and Early Burbank were planted May 23. 
They did not all come up until about July 6, but when once up they 
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^row rapidly. The yield was not so j^ood as last year, but two-thirds 
of the Early Rose and one-half of the Burlxink wore marketable. 
They were dug September 24. 

Success with vegetables this 3 "ear was not so good as usual, except 
with cabbage, celery, and parsley. The j)eas did fairly well, but were 
lat(i in (‘oming into b(»ai ing. The la<‘k of success with the other things 
was due partly to the cold summer, but mostly to the fa(d that the soil 
was nenv. Tt was given a liberal dressing of manure last spring, but 
it did not have time to decay sufficiently to help the plants much this 
year. 

A\)r\\ 27 1 planted in the cold frame the following seeds; Cabbage, 
Jersi'v Wakelield; cauliflower, Early Snowball and Dwarf Erfurt; 
lettuc(‘, Hig Boston and Mors(‘; kolil-rabi, Large White; broccoli. 
Mammoth White; cucumber, White Spine; celery, Improved White 
riume; oiiioris, Yellow Globe Danvers; parsley, Plain Single; and 
Brussels sprouts. 

Tlu' cabl)age was set out in the oj)en *111110 3 and did very well. 
Less than 1 per cent of the ])lants set out failed to grow and most of 
thos(‘ that grew made good-sized heads. The cabbage last summer was 
the liest I ever raised. 

The cauliflower and broccoli jdants were set out June S, but did not 
amount to anything. The plants kept green all summer, but they did 
not begin to grow w(dl until in August, and the frost killed them 
before they carm^, to head. 

The kohl-ralii plants w(‘re set out rlune 3 and did fairly well 
A few plants of both varieties of lettuce were set out flune 8, but 
th(‘y did not develop to large heads. 

Tlie cucumbers did not get large enough to transplant. I do not 
think cucumliers can be raised here. I have tried them five 3"ears now 
without su(*cess. 

J liad no ground prepared ric h enough in which to transplant celery. 

I therefore^ took out the otlier plants and transidanted the eeler}^ to the 
cold frame, and it grew magnificently. Of course, I did not have room 
to bank it up, but some of the plants grew 15 inches high, and as they 
stood so closely they partly bleaeffied without banking. It is finely 
flavored and tender. 

The onions were left in the cold frame and the largest bulbs attained 
a size of 1 inch in diameter. 

Th('> parsley was also left in the cold frame and grew to be 1 foot 
high. 

On May 19 I planted the following varieties of peas: American 
Wonder, Hosford Market Garden, Earliest of All or Alaska, and Thor- 
burn Extra Early Market. There was no noticeable difference as to 
earliness, for they were all late. They were not eatable until about the 
1st of September. Hosford Market Garden grew the largest vine, it 
being about 3 feet tall. 
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On May 20 I planted beets, Early Egyptian; carrots, Early Scarlet 
Horn; parsnips, Hollow Crown; corn salad; and ruta-baga, Large 
White. . 

The beet, carrot, and parsnip seed were soaked in water over 
night, but they did not come up until about live weeks after plant- 
ing. The beets amounted to nothing. The (‘arrots w('re small, 
largest roots being only 1 inch in diameter and 2 and 2^ inches 
long. The parsnips did not do so well. The corn salad came up 
in al)out three weeks, but grew veiy slowly. Jt is green at the 
present time, but only 2 inches high, and has not been picked. The 
ruta-bagas came up in about two weeks, l>ut did not get very large; a 
few of the largest weighed 1 pound a piece. They needt‘d richer 
ground. 

On May 28 1 planted mustard, White London; garden crcvss; spin- 
ach, Savoj"; kale, Siberian; and radishes, Early Scarlet and French 
Breakfast. The mustard did not get large, neither did the cress. The 
spinach went to seed without making many leaves. The kale grew 
well; some of the leaves were 14 inches long, and the plants stood 
quite thick in the rows. The radishes did fairly well, but were a long 
time attaining an eabible size. 

Turnip (White Dutch! was sowed broadcast Jun<' 10, and the seed 
covered by raking the ground ov(‘r with the garden rake. Tla^y did 
fairly well, but none of them became exceptionally large. 

FIELD CROPS. 

WivtiT grai7).--(y\VLXii Winter Rye seeded August 25, 1902. Sep- 
tember 3 there was a tine spind 3 inches high. Oc^olx'r 1 it was 6 
indies high and spn^ading out. It wintered over in good shape, and 
on July 1, 1903, there was a good stand, 3 feet high, fully headed. 
July 15 it was 5^ feet high. August 1, (> feet high and just going out 
of bloom. August 19, 0 to 7 feet high, tilling out nicely and prom- 
ised well. September 1, ripening and grain in the dough. September 
15, grain injured by the frost. The chaff and straw were rij^HN but the 
seed would not harden. It was cut SeptemlKu* 21. The grain is not 
mature enough to make seed. 

Excelsior winter rye, seeded at the same time and in the same kind 
of ground as the above variety. Growth and results the sauie as the 
aliove. 

Two other varieties of rye (Sc*hlansted and Fechitin) were sown, 1)ut 
the seed failed to grow. 

A plat each of Excelsior winter wheat and Giant winter rye was 
soivn August 18 last. At the present time the plats are green and 
look very promising. 
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SPKINO CROPS. 

Wheat — Komanow. — Two plats were seeded, one in Field A, May 26, 
and one in Field B, J une 4. On June the plat seeded May 2() was com- 
in^r up. The plat seeded June 4 was eoinin^^ up J une 14. On July 1 it 
was noted in Field A, stand exeellent, 4 inches hig-h. In Field B, stand 
excellent, 5 to 6 inches hi^jifh. July 15, in Field A, growth spindling, 
6 to 8 inches hi^li; in Field B, S inches hi^h. August 1, in Field A, 1 
foot high; in Fi(‘ld H, 18 inches high. August 19, in Field A, 24 to 30 
inches high and beginning to bloom; in Field B, 36 inches high and 
in bloom. September 1, in Field A, 30 to 36 inches high, in bloom; in 
Held B, 4i feet high, in blooiij. September 15, in Field A, 42 to 48 
inches high, still in bloom. It will make no grain. In Field B, 5 to 0 
feet high and still blooming. Both plats were cut September 22, the 
straw to b(' used for \my. 

A^O'/c/y—Manshury, seeded May 28. June 6, was just showing 
above ground. July 1, stand excellent, 3 to 4 inches high. July 15, 4 
to 6 inches high. August 1, 12 to 20 inch(\s high and beginnii\g to 
head. August 19, 30 to 40 inches high and in bloom. September 1, 
passing from milk to dough, 3 to 4 feet high. S('ptember 15, about 
30 per cent still in the milk; r(‘st in the dough; straw still green. 
When cut, Se{)tem))er 29, a small per<*entage of tin* straw turning 
yellow, mostly green, (irain s])oiled by the heavy frosts of Septeml>er 
23, 24, 26, 27, and 28. No seed ri])e. 

tA?As'--Sixty Day. - Two plats of this oats w(‘re sown, one in Field 
A, May 26, which was just coming up Juin* 6. Th(‘ other plat was sown 
in Field B June 4. July 1 the stand was good, 3 inches high in both 
fields. July 15, in Field A, 6 inches high; in Field B, 7 inches high, 
August 1, in Field A, 12 inches high, 10 per cent headed; in Field B, 
14 inches high, but no heads yet. August 19, in Field A, 30 inches 
high and in bloom; in Field B, 36 inches high and in bloom. Sei)tem- 
ber 1, in Field A, some in bloom, some just past; in Field B, 4 feet 
high and in bloom. September 15, in Field A, 36 to 42 inches high, 
grain in milk and dough, a few hulls turning yellow, straw green yet, 
beginning to lodge badly; in Field B, 4 feet high, badly lodged, grain 
in the milk, straw green. Tiie plat in Field B was cut for hay Sep- 
tember 23, no grain ripe. Tin* plat in Field A was cut September 28, 
no grain ripe. 

Swedish Select. — Two plats were seeded with this variety, one in 
Field A, May 2(5, and one in Field B, June 4. The plat seeded May 
2(5 was just showing above ground June ft. The plat seeded June 4 
was coining up June 12. July i, in Field A, stand good, 3 inches 
high; in Field B, stand excellent, 3 inches high. July 16, in Field A, 
4 to (5 inches high; in Field B, 8 inches high'. August 1, in Field A^ 
12 to 14 inches high; in Field B, 20 inches high. August 19, in Field 
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A, 30 inrhes high, in bloom; in Field 11, 30 inches higli, just beaded 
out. September 1, in Field A, just past bloom, 3 feet high; in Field 

B, 5 feet high, in bloom, September 15, in Field A, 42 to 48 inches 
high, some spots 5 feet high, grain in the milk and still growing, color 
dark green; in Field B, what is standing is 5 to 0 fe(‘t high, 75 per 
cent of it fiat on the ground from the recent storm, grain in the milk, 
color dark green. Both plats w<'re cut Septem])er 23. As tlnue was 
no ripe grain it will be used for liay. 

Ck)mmon held oats seeded Jun<' 15. July 1 there was an excellent 
stand, 2 inches high. July 15 it was 3 inches Iiigh. August 1, 8 
indies high. August Ih, average height 10 inclu's, Ix^ginning to head. 
September 1, 30 inches high, about 00 per cent h(‘ad(xl. Sejitember 
15, 3(> to 42 inches high, fully headed, about 20 per cent in liloom. It 
was cut for hay Septemlier 20 and 27. IVo grain whatever in the 
heads. 

Two a<*res was sown to Burt Exti‘a Early oats with seed raised 
here in 1002, but it failed to make a stand. 

Buvl'inJuaf, "Orenburg, seeded May 2t). July 1, stand excellent, 1 
to 2 inches high. July 14, 2 to 4 inches high, beginning to bloom. 
August 1,8 to 12 inches high, in full bloom. August 10, 12 to 18 
inches high, in full bloom, some seed formed. Septernlier 1, killed 
by fi’ost, no se(‘d ripe. It was cut September lo. 

(5K\SSKS. 

On July 1 noti's were taken, (irasses seinled in the spring of 1002, 
as follows: 

Dartyllfi (jloau ri(fa. .Leaves 0 inches in height, a few seed stalks 
headed out, 20 to 24 inches high. 

Ayroi^tin 1 foot high, heading out. 

Lolluiii p( remit . — Winterkilled. 

liromiiH iaentiis,- 10 inches high, fiiu' stand. 

J\hi jyrafensiH . — 1 foot high, heading out. 

tlaiUir, "Growth spotted, 0 to 20 inch(\s high, no heads 3 et. 

A oena datior, — Wintci’killed. 

Phi emu pratihHe.- 12 to 1(> inches high, just showing a feAV heads. 

Alopeciirm praiend^.~-\\<) inches high, fully headed, and in bloom. 

Those [)lats were till nu)w^ed for ha}^ July 0. A second crop of hay 
was mowed Soi)tember 10. Yield somewhat smaller. 

On Juno 1 and fruno 2, 1903, a small ])lat each of the following 
grasses and forage plants were seeded: B ram an hiermi^i^ Dtuiylin 
glomerata^ Lathynin Hylredris^ Alrae€ii}<plt(mx^ Palyyonum mchal!nemt\ 
TJlex eiiro2nBm^ Ave?i/i tUitwr^ xMojxemxrm j>rafem^m^ wdiite clover, red 
clover, alsike clover, Phleum pralenf^e^ Tj>lhim jxTexine^ P^atuca elatiot\ 
Poa pratensis^ and Poa aquatiea. 
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Of those varieties, Aiirt eimpitoHa^ VitlygomiDt mchaUneim\ and /W 
aipiatlcn failed to ^row. 

intern} is . — July 1, stand was good; 1 to 8 inches high. Jnly 
15, 8 to 4 inches high. August 1, I to 5 inches liigh. August 19, (> to 
8 inches high. 8ept(unl)er 15, V2 to 15 inches high. This plat has been 
pastured, Imt is still green. 

Ai'c/y/Av July 1, just uj). July 15, stand good, H to 2 

inc hes high. August 1, 5 inches high. August 19, 6 to H inches high. 
September 1, s to 12 inches high, l^lstured the last week. Orowtli 
has ceased, but })!at still grcMui. 

Lafhyrus sgl r<'s(rls. — Septeinbcu' I, just coming u]>. September 15, 
stand good, 2 inches high. October 10, 8 inches high; i)lants green, 
but growth stoppcnl. 

ZJ/(,r njro/):eus . — July 15, stand uncertain, just showing above 
ground. August 1, just (‘oming up. August 19, stand good, 2 inches 
high. Septem])er 1, 4 to 5 inches high. No j^rogress. 

{ fatior . — July 1, stand tine, H inches high. July 15, 2 to 4 
inc'hes higli. x\ugust 1, s to 10 inchevs liigh. August 19, average 
height 10 inches; beginning to head. September 1, 18 inches high; 
fully headed. It was about 2 feet high on Sc'ptembcu' 15, when it was 
mowed for hay. The stubble sbirted growing at once. l^Jat still 
green. 

Alopeearus prai( asis. — d uly 1 , sbind uncc'rtain, just coming up. rhdy 
15, stand good, 1 inch high. August 1, 2 to 8 imdies high. August 
19, 4 inches high. Sc'ptcunber 1, 5 to 0 incdies high. September 15, 
a few seed stalks 24 inches high; bod}" of grass 0 to 8 inches high. Plat 
still green. 

White c^>cc/‘.— July 1, just coming up. rluly 15, stand good, I inch 
high. August 1, 1 inch high. August 19, 8 to 5 i?u hes high. Sep> 
tember 1, 4 to 0) inches high. Septemlxu* 15, to 8 inches high. 
September 17, cut, and with the other 2 varieties of clover used for 
silage. 

lied etovee . — July 1, tine stand, 1 inch high. July 15, H to 2 inches 
high. August 19, 4 to (*> inch(\s high. September 1 , 6 to 8 inches high. 
September 15, 8 to 10 inches high. Ckit for silage September 17. 

A/sih' vloeer , — July 1, just coming up. July 15, stand good, i 
inch high. August I, J to 2 inches high. August 19, 4 to 6 inches 
high. September 1, i> to 8 incluis high. SepUmilau’ 15, 8 to 10 inches 
high, (hit for silage September 17. 

Phleiun ppniens^.- July 1, just coming up. July 17>, stand good, 
1 inch high. August 1, 2 to 8 inches high. August 19, average 
height, 6 inches. September 1, 8 inches; beginning to head, Sep- 
tember 15, growth spotted, 10 to 18 inclK‘s high; fully headed; earliest 
heads in bloom. 

Lotlam 2 >eren}H\ July 1, gor)d stand, 2 in(‘hes high. July 15, 
3 inches high. August 1, 4 to 5 inches high. August 19, 5 to 6 
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inches high. September 1, 8 to 10 inches high; spreading out. Sep- 
tember 15, same as before. October 10, plat still green, although the 
cattle have pastured it close. 

FeMuca elatior, — Jul}^ 1, just coming up. July 15, 1 to li inches 
high. August 1, 2 inches high. August 19, 4 inches high. Septem- 
ber 1, 6 inches high. Septemter 15, 6 inches high. 

Ag^mfln vulgaris* — July 15, good stand, 1 inch high August 1, 
2 inches high. August 19, 6 inches high. September 1, 8 to 10 
inches high. September 15, 10 to 12 inches high. The cattle have 
eaten this plat off quite close. 

Paa prafoisi^.- -July 15, stand uncertain; just coming up. August 
1, 1 inch liigh: stand uncerttiin. August 15, uncertain. Septembei 
1, smothered by weeds. 

Pape * — Seeded June 1. July 1, just up; stand good. July 15, 
2 to 4 inches high. August 1, 6 to 10 inches high. August 19, 12 to 
18 indies high. September 1, 18 in<*hes high; ffower stalks appear- 
ing. September 15, just beginning to bloom. Cut for hay aliout 2 
feet high. 

Hemp, — Seeded June 1. July 1, just up; stand uncertain; 1 inch 
high. July 15, stand uncertain, 2 inches high. August 1, 8 to 6 
inches high. August 19, 6 to 12 inches high. September 1, 1 to 2 
feet high; no blossoms ^^et; will not make anything. S(‘ptember 15, 
1 to 8 feet high; making buds; no blossoms yet. Cut down Septem- 
ber 21. A total failure. 

K es pec if u 1 ly s u bin i t Uk\ . 

H. P. Nielsen, Sup(rinfeader}f* 

Prof. C, C. (lEOllOESON, 

ASpeeial A g( fit in Charge of Ala sTca ht rest i gat ions,^ 

Sithi,, Alaska. 

RAMPAET STATION. 

The following grains matured at Rampart again this year. Named 
in order of their appearance in Plate X, tig. 2, from left to right, the}" 
are as follows: Flying Scotchman oat^, Manshury barley, Black Fin- 
nish oats, Burt Extra Flarly oats, Romanow spring wheat, and <*ommon 
oats. The Black Finnish oats is a very tine sample. It stands 5 feet 
high and lias a good grain. The Manshur}^ barley is also good. The 
others are inferior. 

Ah stated elsewhere, the patch of cleared ground has lieen cultivated 
by Mr. J. W. Dun(»au under the direction of the special agent. 

I recommend most earnestly that a regular employee be put in charge 
of the station, and that a team of horses and the ne(‘essarv farm imple- 
ments be provided. This should be done as earl\ in the <*oming season 
as possible, in order that ground may be prepared for th(' year follow- 
ing. The equipment and the first yeaFs work will cost $5,0(K), the 
cost of tranh|x>rtation and freight la^^ing jxu'haps the heaviest items. 
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EEPOET OF EEV. C. P. COE ON COOPEEATIVE EXPEEIMENTS AT 

WOOD ISLAND. 

Wood Island, Kadiak, Alaska, September 11^ 1903. 

DearSik: 1 have the honor to .submit herewith the report of the 
agricultural work and experiments for this present year. Owing to 
your request to hav(‘ the report early, I am iina])le to give final and 
definite results in many (‘ases. The weather has been so iinfavonible 
throughout the sc^ason that the results are far from being as favorable 
as usual. On two days only has the thermometer reached 80^* F. 

All the land used was tr(‘at(‘d to a light dressing of tish guano, and 
all the stable manure obtainable was also used. Some of the most 
thoroughly decayed vegetation from a marsh was used as a fertilizer 
on three plats, but without any definite results. It would supply 
humus, but is vei-y slow in de(‘a3dng. 

FIELD CROPS. 

Barley — Beardless. — Seattle seed sown on sandy land April 28, as 
nurse crop for grasses, vetches, etc., made a slight stand, and has 
grown to about IS inches in height. Heads are short, but large in 
diameter, and seed is large and heavy. It will mature. 

Manshuiy. — Minnesota seed, sown on May 5, on land used one year 
before, has made a growth of 2| f<‘et, good straw, mod(‘rate, well-filled 
heads, and will mature. 

Manshury. - Home-grown seed, sown on new ground May 11, made 
good growtii of straw and some heads would matin*e. It will be cut 
for feed when weather permits. 

Japanese. — Seattle seed. Sown on three plats May 
22, 28, and 2b. Land was all old; conditions favorable. All plats 
blossomed, and a few seeds are to be found now, but none would 
mature. 

Corn wluaf . — Two plats were sown May 18 in drills, and May 22 
broadcast, on old land. The first plat grew straw 4 feet high, and 
from a distance seemed to have fine heads, but they were all empty. 
It was (*ut for hay September S. The other plat was destroyed by 
geese. 

- Seed from Seattle. Sown May 18, 22, 23, 26, and June 2. 
Three of these plats have done very nicely and will furnish seed. 
The stalks are about 16 inches high, and the seed pods are now well 
filled and the seeds getting hard. The other two plats did no good. 
This is the hrst time flax has done so well. 

Kale — Thousand Headed. —Sown in wet places, broadcast, and has 
failed to do any good. J'ew seeds germinated, and those that did have 
furnished plants but about 8 inches high now. Last year the success 
was much better. 
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-Hungarian. — Sown May 22, 26, and June 2, and has done 
no g’ood. A few spears may 1M5 found 4 or 5 inches high. 

OatH, “Several experiments were made with oats. The results were 
fairly favorable. Oats will be counted one of the most satisfactory 
crops. 

Black Finnish, home-grown seed, sown May 11 on land broken last 
fall, made a good growth and will be (‘ut for hay. 

Sw(‘dish Select, Dakota seed, sown May 5 on old land, now stand 2^^ 
feet high, are w<dl headed, and will mature. On new land th(\v weie 
sown May 11 and wdll b(‘ cut for feed. 

Thousand to One. lionu'-grown seed, sow n May 1 1, made good growth 
and will be cut for hay. 

Right Side, home-grown seed, sown May (>, stand 3.^ f(‘(»t high, aie 
well headed, and will mature. Sown on new’ land May 11, the result 
was the same as other varieties. 

Seattle seed oats on new’ land gave same results. 

Sixty Day, Sitka se(‘d, sown May 5, arc 2i fi'et high, but badly 
lodged by storms the early [)art of Se])tember. They an^ well headed 
and w’ill mature, if not IxMit^m down again by the winds. 

Mix(‘d White, home grown, and will also mature. Th(‘v now sbind 
Wk fe(‘t. 

White Canadian and Blue Prussian peas were sown w ith oats 
for f(‘ed. Th(' residt was favorable, )>ut th(' yield w’as not large, 
probably 3 tons gre(*n f(‘ed to the acre. On sandy land thiw did no 
g< )od. 

Experiments with rye W’ere confined to three sowings of 
Excelsior, thre(^ of Oiant, and one of Schlonst('d seed. Most of these 
were made in August last year, and two as late as October 8. The 
straw of the rye was about 5 feet high, but the Inaids were empty. 
It W’as cut for hay in Septembei’. 

~ Dwarf Essex and Dwarf Victoria were sown in oats May 5. 
At this writing it is not more than 4 inches high, even where the oats 
failed. Last year the rape put into the silo rotted. 

Sptli. Home-grown seed w’as sown May ti. It is 3 feet high and 
will probably mature. 

~ -Both Spring and Sand vetches wtit sown in barley on 
sandy land April 23. Some plants have made a growth of 2 feet from 
the crow’n, but the stand is ])oor and wdll not mature seed. 

Wlu^at, Experiments w’ere made with Homanow from imported 
Russian, Sitka, and home-growm seed, all on similar soil. The ])lat8 
were sown Ma}^ 5 and <». The Russian seed made a good stand, and 
the grain stands about feet high. The heads an' m(‘dium length 
and small; seed may mature. Tlio Sitka seed did better. The grain 
is 3 feet high, the heads longer and larger, and seed will pi’obably 
mature. The home-grown seed has made about the same showing as 



3fi4 


REPORT OF OFFICE OF EXPERIMENT STATIONS. 


the Sitka seed. Sood from Seattle on new land 3 feet high, and 

will be cut for hay. 

Marvel Spring wheat. — Home-grown setnl made a growth of about 
3 feet, and han been cut for hay. 

GKASSES. 

with barley on a sandy field, but has not 
made any showing. Where sown i)re\ iously it d(a\s not now^ show. 

The grass plats sown last year survived the wirder and were (Tjt for 
lui}^ the tii st of Sept(miber. The half acre nnule about half a ton of hay. 

Johnson grass was sown under same (*ondi(ions as the clover, and a 
few roots can be found. Th(‘se arc' bearing seed. 

llnHfthf/.— A plat of timotliy sown two years ago is as tiru' a piece 
of grass as one could ask to see', any whei*e. It stands 3 feet high and 
has long full heads at i)res(‘nt. We are saving it for seed. The stalks 
are well leaved, and the yield would be v(ut satisfactoi'v. Timothy 
has ])een used to sow on meadows and })asture lands, and the results 
have been satisfactory. 

CLOVER. 

Alfalfa was sown with barley as a nurse eropatul mad(' a small stand. 
Some stalks are 10 in(‘h(\s Ijigh. This was on sandy land. Th(‘ stand 
is probably not sutlici(mt to justify saving. 

Alsike clover has not done well. Neitluu’ that sown on sandy land 
this y('ar nor that sown last year. 

Esparsette was sown with barley on sandy soil, bnt not a stalk can 
be found. 

Crimson clover was sown with l)arle\ ; nothing to ))e seim. 

Mammoth red clover, undej* same conditions as alfalfa, has made 
about the same record. 

White clover was sown with timothy on meadow and is showing well. 

Wild rice has beem sown in th<» lakes. That sown in the spring has 
not made any showing, and that sown this fall has not had time to do so. 

VEGETABLES. 

It is in this ])art of the work that failure has been met with in 
gr(‘atest measure, and that too with vegebibles that have given the best 
results in previous years. Ckb]>age, cauliflower, celery, cehudac, and 
broccoli in s(‘veral varieties wen' sown in window boxes and hotbeds 
as early as March and in the op('n May 1. Plants were transplanted 
into(*ans, and from th('. cans into the gaiden May 23, but it is doubtful 
if we will have one head of ca])bage, or more than half dozen heads 
of cauliflower. Celery, celeriac, and broccoli are no iK'.tter. 

Caraway seed was sown, but has made no showing. 
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Carrot . — Short Horrr germinated poorly, but grew to fair size and 
were very fine. Half Xjong Danvers and White Belgian have done 
nothing; on old land, too. 

Chervil planted May 1 and did nothing. Corn salad ditto. 

Cress, curled, sown May 1, germinated slowly; seed(‘d (juickl}. 

Water cress was sown along margin of streams, but has not grown 
well. 

Beds, — Early Egyptian, sown Ma}" 1, has done as well as beets can 
be expiK'ted to do, [)etter than ever before here. Long Smooth I^lood 
beet, Half Long Blood, Golden Tankard mangle-wurzel, and Mam- 
moth Long Red mangle-wurzel germinated very poorly and have 
made very little growth. 

Dill was sown, but no set^d germinated as far as can be seen. 

Endive was sown May 1, and but few seeds germinated. Plants 
that grew went to seed speedily. Another plat sown June 2 is now 
ready for use. In this seed germinated well. 

Beans , — Red Valentine and Six Weeks varieties have grown to about 
4 inches in height and liave blossoiued. 

Kale was sown in the open May 1, and at present is i-eady for use. 

Kohl-rabi was sown in open May 1; a few seeds germinated, but 
are no a<*c()unt. 

A<Y^/cc.---Many varieties of lettuce were sown, such as Boston 
Market, San Francisco Market, Hanson, Deacon, Prize Head, etc*. 
Of these San Francisco Market has proved the oidy good variet}’^ this 
season. Others did well for a little time, but soon went to seed. The 
San Francisco Market was sown May 1, and from the time it l>ecame 
ready for use until the present has been improving. From that one 
seeding we have had lettuca' all the summer for our use and for sale, 
and now there are heads as large as earl}^ cal^bage, solid and crisp. 
Few heads have sent up seed stalks. 

Leel\ - Carenton were sown in hotbed May 10, and vset in open May 
23, sown in opcm May 1. Results nothing. 

Onion sets were planted May 23, but did not do well. We 
have at no time succeeded in raising onions of any considerable size. 
May 1, Australian Brown, Prize Taker, and Pink Prize Taker onion 
seed was sown in the open on old garden plat and at this time we have 
good bunch onions that are very tine, but they arc not more than 
tin *ce-fourths of an inch in diameter. The Prize Taker have given 
better results than the Australian. 

Parsley. — Triple curled was sown in hotbed and May 1 in the open 
garden. Few seeds germinated. That in the open which did germi- 
nate have produced very fine plants. 

Peas, — Peas have been next to a failure. A very few times we have 
been able to gather a sufficient quantity to serve at the table, although 
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there were a ^^reat iriiiny })lanted. The \arieties sown were Alaska, 
First a?Kl Best, Scoreher, and Ilorhforcl, 

— Potatoes were planted April iJH, May 6, Id, 22, and 26, 
iisin^ old land in all eases. One patch })lanted May 22 has failed 
entirely, but the others have done fairly well. In each of the best 
two fields 1 dug 1 rod September It, and the yield was 18 pounds. 
This, at 800 rods of potato rows to tlu‘ acre, gives a yield of 240 bush- 
els. The tubers should grow <*onsid(‘rai)ly still this fall, as the vines at 
this time are still in bloom and vigorous. Potatoes on sandy land 
will yield a little more than half as well as those above noted. 

— Itadishes were planted in large (piantities and at various 
tiuKvs with good results. Karly Scarlet, Long Scarlet, Early Bird, 
French Forcing, all did as well as could be expected at every planting, 
])ut the radishes soon becam(‘ hollow. Black Sj)anish germinated well, 
but ran to seed before making roots of desirabh' size. Scarh't China 
Winter radislavs wen' sown in August and art' looking well now, but 
will need several weeks of growing weather to make satisfactory roots. 

lliihi-bagas of two varieties were ]>lant('d, ont' plat of 
each A])ril 28 on sandy land, similar to that on which tht'y made a 
good yield last year. The roots are small at this writing and the yield 
will be light, although the seed germinated well. May 26 another 
plat of t'ach was sown. The land is ])etter, and tht' roots will be larger, 
but not so large as last year on the same ground. The kinds planted 
were Yellow Swede and Sweet Russian. 

SdiHf fj /, — Long Whit(' has succec'ded for the first time in our exja'ri- 
ence. The tops have grown to 18 inches high, but tlu' roots are small, 
about three-fourths of an inch ifi diameter. 

Tart^lps , — Amber ()llo])e. White Milan, and Yellow Aberd('en were 
sown May 25 and 26. The roots will Ik' small and the yield very 
light on the ground that gave such excelh'ut results last year. In an 
old gard(*n whk'h is v(*ry rich we had a few turnips which measured 
8 inches in diameter. The crop is practically a failure. 

FLOWERS AND TREES. 

With flowers, such as poppies, nasturtiums, corn flower, sweet peas, 
and pansies we have had success, as usual. Several hardy bulbs 
secured a year ago last spring failed to survive the winter. Shrubs 
have failed to do any good, but 1 still believe both bulbs and shrubs 
could be grown. Small fruits have been given little attention, but 
hardy varieties should do well. One crab-apple tree has survived 
and has made a little growth in three summers. Some black locust 
seed was sown in the spring and a few seed germinated and have pro- 
duced plants 2 inches high. 
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LIVE STOCK. 

The winter was severe on stock that was not fed and, as few people 
were prepared to feed throughout the winter, many cattle died and 
many calves could not he raised. 

At the orphanage, (‘ounting our own and orphanage catth', the loss 
of cows and calves was 10 head altogether. Some of these losses 
might he attributed to the severe winter, others were occ asioned by 
falling from cliffs, 1 by drowning, 1 from injury, and for 1 the (‘ause 
is unknown. 

However, the cattle have done well this summer, and from a herd of 
5 milch cows, 3 of which are giving milk for the first time, the 
following re(*ord was made, in August, which is about the same as the 
other months since the lirst of June: 

Milk record of d rowxfar ymotlh of Aiujast, VJOS. 




Anpistl 85. f» 

Au/?U8t2 K5. 5 

Auf,'ust 3 87 

AuKUKt4 91 

August 5 85.5 

Augn.vt r> 83 

Aiig'Uht? 88 

AUj^UHt 8 79 5 

August 9 95 5 

AUKHst 10 97. 5 

August 11 85 


Ptiumh. 


August 12 93 

AugU‘<t 13 71.. > 

August 11 75 

j August 15 87 

I AugUstlO 88.5 

August 17 s.t 

I August 18 82 

j August 19 815 

August 20 83 

August 21 85 

August 22 85. 5 


August 23 

Pounds. 
87. 5 

August 24 


August 25 

85 

August 28 

86 

August 27 

90 

August 28 

8.5. 5 

August 29 

83. 5 

Allgust 30 

83.5 

August 31 

85 


Total 2,819.5 


This re(‘ord was made with no feed except pasturage in woods. 
The (‘alves were not allowed to suck the cows, l>ut wtue fed on fresh 
milk for several weeks, then on skimmed milk until they ate grass 
freely, since which time they have had nothing ))ut grass, and they 
are vigorous and doing well. From the milk we have had all we 
wanted for our large family and have made an average of 12 jiounds 
of butter a week since the middle of »Iune. 

Since the spring work was completed the horses have been allowed 
to run loose. They have become very fat with no feed except grass. 

The Angoni goats wintered with hut littli* fin^l and attention. They 
ate the silage readily and browsed from the s[)ruce trees. They were 
sheared April 21 and yielded 22 pounds of good (luality of mohair — 
4 pounds for each doe and 6 pounds for the buck. Samples were sent 
to a dealer in mohair, and 30 cents per pound was offered for the same. 
This spring the buck died, owing to his eating a large quantity of 
ground feed. There has been no increase in the flock. 

Poultry has ever been one of the most profitable departments of 
our work. The past year has been no exception, although we have 
met with some serious I’cverses. 
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An incnil)atur wa,s added last sprin^^ and was run successfully in 
hati’hin^ both chickens and ducks which were intrusted to homemade 
brooders, patterned after plans given in what was supposed to be a 
reliable authority. At the age of about a week the chicks began to 
die, and but few were saved from the first hatch. Afterwards the 
chicks were given to hens atid they thrived better. We have at this 
time about 70 young chickens and 40 youiig ducks. The yield of eggs 
may be interesting, and is given hy months for each variety. 


record of hentt <nol ducks. 



Mareli. 

April. 

i 

May. 

June. 

July. 

AliKMist. 

Total. 

B. T-rfiniTHbnnR, ‘21 hens 

240 

339 

438 

285 

250 

420 

1 , 972 

W. Wyandotte, 2 liens 

I i:i 

33 

25 

14 

11 

20 

98 

I'ekin ducks, ;} heua 

12 

H7 

77 

50 



226 

Common ducks, (i hens 


103 

121 

IK) 



314 

Total 





2, 610 


i 


1 




The Tekin ducks mature much more (juickly than the common kind, 
do not sit, are not rangers, and need water only for drinking. 

The Wyandotte chicks seem h\ss hardy than the Langshan, and we 
have succeeded in raising few of them. A small flock of geese has 
b(*(‘n added to the list of poultry. Others have su(‘ceeded v(‘ry well 
with them here and at Kadiak. 

CuKTis l\ Coe, 

Superintendent Kudlah Baptist Orphunuge. 

I beg leav(»- to call special attention to the following letter from Mr. 
W. H. Swinehart, at Fort KSelkirk, Yukon TeiTitory: 

Dear Hir: ^ ours dated May 14, 1903, juHt at hand, and in reply will make an 
effort to desorilje in a nieaj^er way the methods we pursue after five years* exjKjrienee 
at a^^rieiiltural work on the Yukon. 

To begin with, wo are tlie ]aoneer faruierH of ttiis country ])eyond a doubt, as we 
were plowing on June 21, IS98, at this place, our jwsent field of operations. Fur- 
ther, we do n(»t wish to ])e c]a»MHed with ttie truck gardener of this section, as we 
adluTe Htrii‘tly to field farming without irrigation, nor do we use hothoust‘s or iiot- 
beds of any description— just straight farming, pure and simple. In the East many 
believe that we must use canvas or other means to start ])lants, and then traiisplant 
to tlie held or garden. This is erroneous. We sow seeds in drills after the soil 
becom(‘8 lit to receive them. First our home garden, usually from May 1 te May 10 
(as early as ]K>Hsil)]e of course); after that we drill ac!eording to the vegetables and 
the time it takes lo mature them. 

We grow winter-kec'ping goods altogether, as we have no truck market at this i)oint. 
La^st season we seeded for winter goods the following dates: Carrots and beets, May 
10; potabxis, May 14; ruta-bagas, J une 3; parsnips, June 4; cabbages, May 7. We con- 
sidered it too early for the ruta-bagas, as they grew too large for nice marketable 
goo<ls, and this year we will not sc^ed for ruta-lwigas before Jane 20. 

Oats we sow in the usual way about May 1 and harvest rather green for hay. Oats 
fully mature here — at least they have the past four seasons. 
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What experirnentH wt‘ have made with j^raKnen liavetwn with timothy and 
inermia. The latter does best on dry hinds. We have sown timothy seed with oats, 
on May 1, and harvested August 5 as good a crop as can be raised in almost any 
country, the timothy standing from 24 to 39 inches in height, with longer and 
lieavier heads than tht‘ average crf»p growth in the States. Wt‘ have never seen 
such a growth from timothy seed in any other place, and w(‘ know that it will 
sound like a fairy tale to many, if not all, eastern farmers. But when one takes 
into consideration the twenty-hour sunlight in every twenty-four hours of the day — 
June has tw^enty-one hours’ sun every day from the 15th to the 25th — and compares 
the sunlight the farmers in tin* East get, one can readily see almost a double growth 
in the same growing months. We have grown 10 tons of oat hay from 3 a(Tes of 
land. We have only 18 ttcres under plow, and about half of this we seed to oats for 
hay, the balance to wintiu'-keeping vegetables. We have also largt* native hay 
marshes, but the demand for native hay is almost a thing of the past. The growdh 
of native grasses is something marvelous, and w^e use it on the ranch extensively. 

Last year we harvested 1 1 tons of line Early Rose potatoes from 2 acres of land, 
digging them Se}>tember K) to 15. 

Our most troublesome plant has bc^en the cabbage. We found that earlj’^ plant- 
ing gave the poorest resultvS, and from (‘xperiinents along the line deduce the follow^- 
ing: The cabbage jdant grows so fast during May and June that the leaves become 
so large and heavy that w hen the fohling s<‘ason lR*gins they are too overgrown to 
litt and fold without assistance, consequently can not make solid heads. Asa result 
from experimenting with this plant, we drill the seed like oth<‘r vegetables in the 
lield this y(‘ar May Hi. Last season we had all our box cabbage* plants that had 
been transplanted to the lield killed by a frost <ui June 9. They were of a good size, 
about 3 inches high, and wt‘re frozen into the ground. Alongside was cabbage from 
seed sown a month later, in the lield, none of which were touched by the frost. 
Acclimated during growth, tlH*y ma<le line heads, some of them bursting they w'ere 
so solid. The house-raised plants were a failure. From this experience w’e have 
abandoned all trans[»lanting, contining our efforts to the method outlined. 

Small ganU'u truck, such as lettuce, radishes, ]>eiis, and onimis fnmi seeds grow 
readily with litth* care and attain a larger size in the same gnawing tiim* than w'e 
have ever seen elst*w here. We have grow n ruta-])agas t hat w eighed 20 jH>unds, turnips 
15 })oundH, winter radishes 0 poumls, and potatoes 1 J pounds each, all within IK) tlays 
of drilling the set*d. Beets and carrots do the \ery best with us, and are among the 
best sellers on the market. We attribute this wonderful growth to the extra sun- 
light. We do not claim that all tin* vall(*ys in tin* Yukon Territory will give the 
results wa* havt* mentioned above, for our oliservations in moving about the Territory 
havi* been that three-fourths of the soil in the Yukon Valley carries too much gravel 
to grow an V thing in the form of roots, tus there is no subsoil to retain moisture. Then, 
again, much of the soil in this section of the Territ/ory is too wet and cold. Further, 
the late July and August frosts along the Yukon River and ik*^ tributaries are much 
heavier and much earlier than at 8<»me distance back. For example, at Fort S(*lkirk, 
only 2 miles distant from our ranch, they had heavy fn^sts two weeks earlier than 
w e had in August, 1902. Our first frost came August 21. 

We are clearing hay lands this season and see<ling to timothy, which seems to be 
the l>est grass for bottom lands which are not t(K) wet. To be inside the limit, w^e 
wdll say that oat hay yields 2J tons per acre, and nets us from 5 to 6 cents per pound; 
ruta-bagas, 6 tons per acre, and about 6 cents per j>ound()r more; iM)tatoes, 5 tons per 
acre, and nets 10 to 15 cents a pound, if held over for s{>ring market. Carrots and 
Iwets, at least 3 tuns p€*r ac^re, and we get from 15 to 18 cents a pound for them. 
Cabbage varies in yield and nets 15 to 20 cents per }K)und, and the demand is usually 

S. Doc. 148, 58-2 ^24 
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njort* than the Mipply. 1 laving junt .‘Started nn timothy inoadowH, wb are not in a 
position to jiiiike any positive Htaternent as to the yield, but we think it safe to say 
we will get |100 i>er ton for good timothy hay for some time to come. 

We have a variety of w ild berries near us, inehiding the gooseberry, currant, rasp- 
berry, <Tanbi*rry (iK)th high and low' hush), blueberry, and strawberry, but we have 
not yet given these any attention in the way <»f cultivation. We are trying the tame 
strawberry, but as we got our first plants bust season am not say what can be done 
Huccessfully, or otherwise, until the end of the present season. 

Rhuharl) is a success with us, also j)arsni])8. Roth keep through the winter 
months in the ti(‘ld same* as in the Fast. 

We are, respectfully, etc., W. II. Bwinehart, 

Selktrit Jianch, Yukon Territory. 

EEPORTS FROM SEED DISTRIBUTION. 

Following summaries are from a few of the reports which have ]>een 
received from the seed distributed to setth^rs. They contain much 
valuable information, and intending settlers and others wlio desire to 
post themselv(‘s on Alaska can not do ])etter than to r(‘ad these letters, 
as they will give them an insight into the conditions in all j)arts of the 
Territory : 

Her. ir. Jhmeon, Metlohihtla. — 1 am sorry to have to rei>(>rt unfavorably of our 
garden work this year. Whether our nonsuccess was due t<> th(‘ s(M3ds, the excessive 
wet weather, or to our bad luanagemeiit I can not say, but we never have, that I can 
remember, liad such iM)or retunis for our labor at gardtaiing. 

Jo.seph Ihnvardy a uotive of Mdlololdta. — (’ah]>age, spinach, turnips, carrots, radishes, 
peas, and lettuce were planted, s(‘aweed ajid tish being us(h 1 as a ftTtili/.er w’ith 
excelUmt results. The rhubarh has also jnadt‘ a good growth. We jilauted it in 
soil mixed with sand. All of tlu* flower seeds grew nieelv. VV^e ha\e only a little 
garden, but hope next year to have more room (o plant all the seeds you send us. 

Mr, Fred J^ttchmg, Hujuriutendent of the Naha mlruon hofehtry, Ijouitg. — A start 
was made at this i)laee last s]>ring. During the month of IVlay a few wpiare feet 
of ground were eleared and planted to ^egetal>les. (’aulitlow'or seeds were planted 
in the new^ soil witliout any fertilizer whatever and did very well, some of the 
heads weighing as mueh as 4 or 5 ]H>unds, an<l very sw^eet and tender. Cabbage 
planted at the same time in boxes and afterwards set out did not amount to anything 
without fertilizer, hut when 1 buried some tish under the plants they did very well. 
Radishes did fine w’ithout f(‘rtijizei,and I raised the second crop on tJjesame ground. 
Lettuce was planted (the seed) witliout iVrtilizer and came uj) very slowdy, and did 
not grow ov(‘r one-half an inch, and died out before the end of the season. Ruta- 
bagas did fairly well without fertilizer where sow' n, and h(*tier wdiere transplanted. 
Turnips did very well witliout fertilizer, and soiiu* were about 8 inches in diameter 
and very solid and nice. Carrots did very well without fertilizer. Onion seed was 
planted and used for green onions, also without fertilizer. I planhid about 18 or 20 
potatoes, also without fertilizer, and dug about 70 or 80 iioimds. A bed about 4 f<*et 
square was made, in which some tish were buried, and planted a package of rhubarb 
seed and got about 85 nice healthy plants. 

I have read your suggestions to jiioneer farmers, and will say that this place being 
8 miles from salt water seaweed is out of the (juestion, but have lots of fish (salmon 
during the shipping season in the fall), and if it eaii be used as a fertilizer it is the 
easiest way of getting rid of it. This fall I sj)a<ieil up the ground and buried all the 
fish tlie ground would cover, also built cribs and filled them in with layers of dirt 
and fish for ua* on new ground in the spring. In applying it last fall I had a trench 
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Hpa<iu«l out and then Idled with salmon and the dirt <lug from next trench, covered 
them, and the operation was rejx^ated until the ground was all dressed. 

It L, Pettijy Howhan. — Vegetables were raised from seeds distributed last year. 
The gardens were planted on J)all Island, about miles from Howkan, in what is 
known as 8aw Mill Cove, on the east side of the island. All ground was new , having 
been cleared of brusli, etc., alxmt six weeks before ]>lanting. 1 used seaweed, as 
recommended by the Department, at alx)ut 30 tons to an acre, and for new ground I 
consider the showdng as splendid. 

tiarden No. 1, ])lanted on April 25, containing 000 square fetd. Ltdtuce was Umder, 
extra tine (piality, and lastetl until October 20; Flat Dutch turnips, splendid, lasted 
until November 1; radishes were crisj) and fine, on table twenty-four days after 
planting, ami had them fresh and crisp until November 10; the kale this year was of 
tlu‘ best, enjoyed by all, is still grow ing tinely (January 3) without (‘over, exf)ect pUmty 
of early greens; Windsor beans, only fair, planted too lakq parsnips and peas were 
in abimdancc and of the finest (piality. 

Ow'ing to press (d w’ork in tiiill I did not get garden No. 2, containing (KK) square 
feet, ])lanted until May 5. Carrots, hectb, and onions were })roduced; turnips were 
splemlid and in abundanctq celery, very tine, but not large — of this we had a great 
deal; caulitiower was H(‘t out too late, as heads did not grow large, ler} few l)eing 
more than 4 inches in diameter, but as we had a large number of plants, size of heads 
did not matter. We all agree that it was as good as we ever tasted anywhere. Cab- 
biige was put out rather too late; heads were binall, but most e\celU‘nt. 1 think 
cabbage needs other food in connerdion wdth seaw(‘ed. Spinach n cry tine and in 
largt' supply. The rhubarb sown was \(Ty tine. It was plantiul April 15 in large 
dtK»p box, fertilized with manur(‘ from (‘hicken house, and it grew \ery lat‘ge and 
tender. We used it quite a numlxT of times — soim‘thing rather out of the cominon 
for the first y(‘ar. Balance of the ground w'as planted to potatoes, which gaii' a fine 
cro]). 

John K. Smithy Jlirirkaii. -I am sorry that I am not able to iiiakt‘ a more favorable 
re])ort on the sec'ds sent me l»y the Departiiu*nt of Agriculture. This \ear 1 ha\e, 
as most people living around heie had, to heawa> during the tishing season, and 
my garden wiisof course neglected, hut ior the last eight xears 1 have had a good 
garden. 

1 find that potatoes, cauliflower, (cabbage, turnips, and celery do vei> well here; car- 
rots, lavts, and parsnips not sogoiid; h'tluce, radishes, and]>(*as, exeellently, black and 
red currants, medium crop; rasjilHUTies, medium; goos(*herrii‘s, not so good, and apples 
so far ha^e been a failure. J am trying to get a Kussian erah apple. 1 have some 
afiples grafted on to the native erah Hi)pie, and will repoit w'hetlier successful or not 
in a > ear or two. 1 find that the be^t fertilizers for raising crops on new soil are 
seaweed and slaked lime and decayed clam shells. I spread plenty of seaweed 
every fall on inv ground and dig it under in the spring, and when planting my p(jta- 
toes use it in the hills. 1 distributed the seed I did not use to the natives. It is 
hard to get thorn to plant except in t lie way they are accustomed to, but some of 
them I have gotten to try ciibbage, kale, lettuce, and radishes, and a good many of 
them are growing different kinds of berries. 

Mrs. A link’ lUaylocky Juneau . — Yonr kindness in forwarding me seeds bore fruit 
by supplying us with v(‘getablc*s all summer and considerable left for fall use. It is 
wonderful how they grow here, and the size is all that is desired. I find that some 
varieties are better than oth<‘i‘s; notably the round radishes and curly lettuce do much 
Ixdter than the others. Our cauliflower, cabbage, and beets liavt‘ been a failuT-e 
owdng to a largo grt^en worm tliat is called here, rightly or w^rongly, “army worni.^’ 
During the last two seasons my rhubarb, spinach, and cress salad went to seed very 
early from sonic cause, but all grew well. Kale and turnips i‘ame up w ell, but the 
worms soon flnished them, also the ruta-bagas, and toward tlu* last they tried a lot- 
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tuce diet. My fiowors did very well, and 1 havt* enjoyed an abundance of them. Of 
courne, you will understtind that my flower and veg(‘table garden in on a compara* 
lively Hinall Hcale; nevertheh'SH the vegehihle garden wan quite a help in household 
affairs, and, being always fresh, the vegetables were relished. 

IV. IL Mnrrcttj Haines . — In the spring of 1902 I sowed several acres of grain, 
chiefly (►ats, but owing to the almost constant rain after the 1st of July they 
amounted to nothing, and I saved no hay worth mentioning. My potatoes were 
good, though not at all remarkable. Last si)ring 1 had too little confidence to sow 
much grain again, but a small amount of wheat, barley, and oats near the stable did 
mature all right. Such garden seed as I could get grew quite well. The radishes, 
1 think, w^re fully as good any 1 have ever seen. My i)otatoe8 were excellent 
and yielded well. J use<l a 2-horM‘ mowing machine and harvested a good crop of 
hay, but not nearly so much as I should have done had I anticipated such a fine 
season as it proved to be. 

1 did, however, make one croj> so superior that I will give quite full particulars. 
From a small patch of ground ni*ar jiiy building I mow'ed off tin* grass and fed it out 
to my horses dining tin* month of June. The last day of the month 1 jilowi'd and 
hai rowed about half an acr(‘and, without fertilizing at all, sowed turni]> st*<*d broadcast 
July 1. 1 was away then for a few weeks, and on my returji found they were quite 

large, and so thick that it was diflicult to step on any jiart of the ground without 
treading on turnijis. Vugust JO I toidt off 25 sa(*ks, what I could conveniently handle 
at once. Some of them weighed from J to iU ])ounds ea(‘h, and all who tried them 
pronounced them the finest and best fia\ored th(*y had (‘\(*r seen. On Septend>er 10 
1 marketed as many more and the same amount on Se])tend)er 21. During the 
next few days I har\ested enough to bring the total up to 110 sacks, and still it 
looked like a good cnqi. During the first days of October I har\est(*d tin* balance 
and to my surprise found that the total was ISO sacks, averaging about 75 jxninds. 
There w’as not a hollow or woody one in the whole lot. 1 never ate su(‘h delicious 
turnips before, and though 1 have traveled e\tensiv(*ly in nearly every State and 
Territory, and considerably in Canada, Mexico, and Knro]>e, I hav(‘ never b(‘for(‘ seen 
any such quantity ]>roduced with so little labor or on so litih* ground. Th(‘y were 
chiefly the Farly Purple Top. Om* small ])ackage of the seeds was tin* (hfiden Ball, 
and there was about the same auKUint of the Pomeranian White Clobe. Th(‘se three 
varieties did about ecpjally well. 

//. F. Fmmoiis, I*urcu}nn (. — Most of the see<ls received were successfully grown. 
The sample of large beans only blossomed, though J planted tlu*m in a warm j)lace. 
The vines grc'W 4 feet high and blossomed profusely, but did not produce edible 
pods. Jj(*ttuce, radish(*s, carrots, and onions grew well. The early caj)bage W'<‘nt 
to seed. The asparagus came up all right. Tin* turnips were very good. The 
white ruta-bagas ran to small roots. I sent to Jiowen’s seed house and obtained 
some yellow^ ruta-bagas, and they do better here. 

1 am inon* and more im[)rt‘Hsed with the 8Uf)eriority of hill soil for i)otato(*s. My 
neighbor, Mr. Clark, had a good yield of potatoes, but tlu‘y are nearly W'orthless, 
l)eing full of water and tasteh'ss. 1 j)lant(‘d the same kind of seed, as we l>oth 
obtained 200 pounds each of Kaily Itosefrom Bowen's seed house, in Seiittle, and in 
thes])ring my crop rai.‘^t‘d on Side Hill, slate loam, are mealy, crack open when 
c(X)ked, ami are i)ronounced the best, while Mr. Clark’s go begging, and are p(‘r- 
fectly worthlei^s. I owned a goinl farm in Berkshire County, Mass., but never raised 
finer potatoes, turnij)s, cabbage, and, in fact, all kinds of vegetables, than right here 
in Alaska. The soil is rich everywhere. An old, gravelly side hill that one would 
think w'ould not grow anything is the place potables grow and thrive. 

W. 1\ Benn, Skagimif . — As to my success in agriculture, my soil is a very sandy 
loam, (’omi>osed of decomposi‘d granite and river silt and fertihzed with stable 
manure in moderate proportions, and this is my second year’s cultivation. Time of 
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planting, May 15 to 25. Windsor beans, blood bocds, an(] carrots, excellent growth 
and good crop; cabbage, three varieties, never saw finer or Indter tpiality, many 
heads weighing 10 pounds each; cauliflower, two varieti(‘s, largest and })est T ever 
saw anywhere; celery and lettuce, four varieties, unsurj)assed; onions, three varieties, 
excellent crop, medium size and well matured; parsni})S, enormous yield of large 
roots, high flavor; parsley and spinach, excellent; turni[)s, ruhi-bagas, and radishes, 
many varieti<*s, finest (juality and great yield; tomatoes, strong, vigorous growth, 
plenty of fruit, but did not mature; cucumbers, strcmg, vigorous growth, pl(*nty 
blossoms, ])ut no fruit; summer squash, strong, vigonais growth, small fruit; 
(Jerman wax Ix^ans, strong, vigorous growth, small fruit; rhubarb, strawlxTrit's, 
raspberries, gooseberri(‘H, and currants, the second H<‘ason and gn ‘at success; potato(‘8, 
Karly Ohio, immense yield, good, dry, and well niatun‘d, ripi‘ September 1; l‘^jirly 
Hose, immense yield, but poor (piality, sweet and watery; Burbank, immense yi(‘ld, 
quality medium; Snowflake, large yi(‘ld, medium size, excellent quality, ripe S(*{)- 
tember. Rornanow wlu'at, Manshury barley, and Burt Karly oats, sowed May 20, 
same soil, fully matured August 20; good avcjrage lu‘ight arid yi(‘ld. (Common oats and 
barley seed from Stiattk*, sown at the same time and on similar ground, were much 
better in siz(‘ of gmin, straw, (‘tc., and matured <iuite as early on a 4-acre tract. 
The })resent season was v(‘r 3 ^ unfav(>rable, owing t<» tlu* unusual rainfall in July and 
August. 

Oiar/rs M. Browtiy Skagirnij. — The s(‘(‘ds you s(*nt w'er(‘ a ix‘rf4‘ct success. J ]>lanted 
what I coiiM of them and gave the n‘st to my neighbors, who wt‘r(‘ i>leased w ith 
th(‘m ami v\hat th(‘ 3 ' jwoduced. Tli<‘ rhubarb was of the finest quality, and lit to 
pull long b(‘foro tin* s<*as<m was up; th(‘ cab))age was largi* and good; the carrots and 
parsnips w<*rt* cxcelU'nf in yi(dd ami <|uality; some of them went to the Minneapolis 
fair. From three short rows of ruta-)>agas, about 25 feet long, then* wen‘ ov(*r -lOO 
jxumds, all souml and soli<l; one weigln*d BU pounds after it wastrimim*d of top and 
roots; six of them w^eiglunl 72 pounds, ami all wen* large. I think we have the 
lutj)[»y im'dium of climatic conditions for gardening in Alaska hen* in Skagway. 
Flow'crs do well lu‘re. 

L. A. Burku', A’/vif/c’o//.— The S(*ed you sent last year did finely, particularly the 
cauliflower and cal>bage. Of the former I had om* which measund d h*(‘t in cir- 
cumference and weighed 7 pounds. The carrots, tjirnij)s, and ruta-])agas also did 
well; in fact, ev<‘rything 1 plantt‘d turned out v(*ry Hucc(‘ssfully. 

A. J. >b7/7s*on, Skiujtnuf. — Tin* H(*eds S(*nt me for ex]>erinK‘nt hav(‘ been thoroughly 
testiMl ami lam much pl(*ase<.l wdth the results. 1 have raised ovtT 1 ,000 pounds 
of v(*getables on a lot 50 by 100 feet, the ground having ])et‘n cleared last year and 
stabh* manure us(*d for fertilizer. The first si'eding out of doors wasMandi dl. Let- 
tu(‘e, radishes, ami turnips were sown Juned; als<) some August 10. Peas wen* sown 
June 8; also beets, cauliflower, carrots, cabbage, parsni})s, Brusst‘ls sprouts, cress, 
lK)tatoeH, and mustard. (Cabbage, ruta-bagas, turnips, carrots, and ]K»tatoes wa*re cul- 
tivated but very little, altlaaigh tin‘y matund iierfectly. 1 found lime an t*xc(*llent 
fertilizer for beets, but a detriment to peas. The rhubarb gnwv to a height of 18 
inches, and celery matured with scarcely any attention. 

John Nijlandy Voldcz.—l have been advised to write and request that you would 
kindly furnish me w ith stweral varieties of send both foi garden and field culture 
suitable to this climate. 1 have taken up a 40-aere tract ou tin* west side* of Vald(‘z 
Bay, about 1 mile southeast of Fort Liscniu, on which 1 have built a house for myself 
and family, w hom I ex[>ect to join me in tlu^ spring. 1 have* also done considerahle 
work on the tract in the way of clearing amlgetting it in onler for (‘ultivatioii as early 
in the spring as the wH^ather will permit of farm work, as it is rn y intention to begin 
farming in dead earnest, and l>eing a Finn and i*aise<l on a farm m*ar the border of 
Sweden up to 188.8 until I came to this country, 1 should and do know something 
about farming. In a cold climate like this it means hard work and patience, and 1 
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feel and think I will inakea suceess of it in Alawkii equal to if not better than in my 
native land, Sinee eomin^^ to America I hav<‘ lived twelve years in the Northwest 
Lak(* country and six years in this part of Alaska. 1 am a strong, healthy man of 
53 years, and am good for tw'enty years more of acdive life if no accidtmt t^efalla me, 
and by that time J hope to l)e the owner of both model Alaska fann and home that 
will be a credit to both your Department and myself. 

Ft'ed JJlyr(jTem, FAnie Naked hland, Prince WdUam Sound. — By request I send you 
rtq)ort of what success 1 had with the secils you m kindly sent me last spring. My 
partial failure was no doubt due to the newm'ss (if tin* ground, and as I have only 
a small spot cleared, about 15 by 30 feet, J di<l n<»t have a chance to try all of the 
seeds. Of lettuce and radishes planted May P.l T had two crops in the same iH'nches. 
Peas, turni])S, and ruta-hagas planted the same date did very well. l*iM‘ts were small 
an<l dw^arfish. Cabbage only a few' head(‘d up. Some j)otatoes (my own se(*d) that 
1 planted did very well. The (»iily fertilizer 1 have used so far is seaweed. Next 
year my ow n ground wdll be in a Indter condition and ! can reasonably ex f>ect a 
bountiful su[q)ly of garden truck for family use. 

Nd. Pdelman^ Kraai . — In regard to my garden this summer T am gla<l to inform you 
that my potatoes did better than usual. Last H}>ring 1 got 60 pounds of Early Rose 
from Mr. H. P. Nielsen, and in addition 1 ha<l 15 pounds of Hurbank. 1 planted 
them May 18. Tin* result was 14 sju-ks. One p(>tiito weighed jamnds and many 
v/eighed I j pounds. Peas and <‘arrots did very w'cll, but ruta-bagas and cabbage not 
as well as in former years. 

A. Laamnij Sunrise, (\}ok Inlet. — I have the jdeasure to report tliat tlje seed ]>ack- 
age sent last year gav(' good ix'sults where the comlitions and the soil have been 
favorable. My j^rincipal garden crot> has been potatoes, about 2 tons being dug from 
175 pounds of seed. Wluui the land was too heavily manure<l with horse dung the 
tubers gn‘W' rather larg(* and some of them were* hollow, but for the main j»art the 
crop W’as all that 1 could desire. Have sold ovtT 1,000 pounds at 4 <x‘nts ]>er ]M»und, 
an<l ex]>ect to have ready sale for all 1 i*an spare. Cabbage and caulitlowiT did v(‘iy 
well. ,Soim‘ heads of cauliflower weigluxl 7 j>ounds. (’(‘lery did not grow very well, 
owing t>erha}>s t<» the soil being new' and too sour. Lettuce did the Ik^sI of all my 
vegetabl(*s. All who saw and used this vi'getabh* ]>r(>nounced it the finest tlu'v ever 
saw orate. Some heads weiglanl about 5 pounds, and from a small j>iece of ground 
got enough to supply the whole community. Peas did very well, but ('ould spare for 
them only a small ]>iece of ground. Radishes wen* grown in alaindanee and of the 
very best kind. Rhubarb made a very good start, and J expect good results next 
year. Turnips and ruta-bagas did v(‘ry well; several of the latter weigheil 10 pounds 
api(‘ce. I»t‘ets grew large and temler. Tomatoes grew nicely and ha<l an abundance 
of flowers, but sto})p(‘d growth when the rains commenced. Will end(‘avor to have 
them out earlier and in better soil next year. 

The clover and grass s(*ed came u]) all right, and I hope they will grow. Timothy 
has grown around my cabin since 1898, ami ])roduces seed every year, (flover is 
springing U]> wherever I applied njaniire, so T have no doubt but that it will thrive 
here. This season 1 have t»lanted a patch of rye, which now (October) is a))out 8 
inches high, looks tine, and luis stooled out nicely. 

My land in cultivation this year is little more than an acre, but during the dry 
part of each year 1 liianage to bum off 8tum})s, roots, and moss from adjoining 
ground, so increasing tin* area each sc'ason. The soil is rather thin and rocky, except 
where it has been swampy. The location is al)(‘)nt three-fourths of a mile from Hunrise 
City, where I manage to procure manure from a few pack horses that are kept there 
in the winter time. So far J am the only one that lias tried to wse truck near Sun- 
rise, ami in spite of many disadvantages J find it easier and more profitabh» eacdi 
year. I arn a native of Sweden and know' whereof 1 speak when I assert that this 
section of Alaska is in many ways supc^rior for general farming to the province where 
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I wa8 raised and where the population \vould think theniHelves very fortunate if 
they eould produce such crops as will grow here. The rich native grasses growing 
spoil tanecmsly wherever the sun gets to the soil, and the abundance of wild fruits to 
Ikj had liere wouhl of itself he inducement enough to entice immigration to this 
country. This fall I have jiicked 15 gallons of the little berry known here as the 
low-bush cTanlierry, but which I think is called wliortleberry in I^higlish (“ Lingon'^ 
in 8we<lish), and the presc'rves of which are infinitely HU}>erior to any dried or 
canned fruit in the mark<d. My potatoes grew up to Septeml>er 24, wIhmi the vines 
were cut down by the frost. Part of my cabbage is out in the garden yet, October 
22, 1902, and 1 believe this season is aliout the same as the previous yt^aiv, at least 
sint'c JK97, when 1 (‘ame lu^re. 

A. JMivHOiiy (hok h^hL — 1 arn sending you samples of the grain raised this 

seasim (1903). The barley was harvest'd in the latter part of August and the other 
kinds a month later. The rye and vUu‘at jam s<‘nt me were ])lant-(‘d August 29. 
It is up ajid looks fine. My vegetables have grown Ixdter this y(‘ar than e\er before. 
(PI. XJII, fig. 1. ) 1 have as fine a lot of pohitoes, turnips, laads, riita-bagas, parsnips, 

and carrots as you will see any w liere. My cnip of early cabbages and cauliflowers is 
Sffld off. Some of my cabbag(‘S weighed up to 12 {lounds. I am reasonably (*erhiin 
that rye, wlH‘at, barh^y, and oats, also the various gnu^sc'S, can be grown to perfection 
tis soon as tlie seeds shall have become hufliciiuitly acclimated. The tirst fmst occurred 
here SeptemlnT 23, and potato vin<‘s wen‘ killed Septcanber 27. 

a. M. Pdlmer, Kvil, (hok lii/rt. — The scimK I did not um‘ myself were distributed 
among the natives, ami soim‘ of them rais(‘d ipiite a number of pritatoes, turnips, and 
beets. Of course tlu' ground is new* yi‘t and there is no fertiliz(‘r h<Te, so tlu* yi(*ld 
is small, but it is a }u‘lp to thian. 

My ow'u ganU'ii was not as good lis last year, jis I was away during Juno and moat 
of July. Of the seeiK 1 planted, cabluige, kale, cress, lettuce, and cauliflower did 
well. Turnijis and ruta-bagas wert* a partial »«u(‘cess, due only to lack of attention. 
Betds came u[> and all w(*nt to see<l. Parsnips ami carrots did not corm* n{>. Rad- 
ishes grew^ finely, but there is a whit(‘ worm h(‘re that <*ats into thc‘ roots and sto|>s 
the growth. Tht‘ top ajipi'ars to grow all right, but th(‘ root will 1 k‘ only ai>out its 
larg(‘ as a largt* bean, ami tlu‘ w<uin w’ill be inside. 

((. KoU, Hope dtp, ('ook Iiiht. — 1 am KUiding you samples by this mail of Burt 
Extra Karlyoats, ^lanshury barley, itomanow Spring wheat, SilvtT Hull buckwheat, 
ami Broad Windsor beans. The abo\e-name<l cen*als were j>lanted May 17 in new* 
soil, it was rather <iry at the tinu^ they were jilanted, therefore they made a \ery 
poor start, and it continued so until July 3, and we have had very little rain from 
then up to tin" jiresent time, hast year the grain we had was much Ixdter; more 
matumd than the samples we send you by this mail. 

The Windsor beans planted May 31 were in blossom by July 10. We also jJauted 
Improved (Jolden Wax beans on May 31. They w^ere in bloom by July 10, and wa^re 
eatable by August 13. This is the lirst year we luiv(‘ had gr)od marketable 
string beans, and i)Otat(>es are larger and better than any year heretofore. Onions 
have never been a hikutss. All other vegetables, such as cuihbage, cauliflower, tur- 
nips, ruta-bagas, l>eets, carrots, parsnij>H, radishes, lottuc^^ and peas do w ell, just as 
well as ill any part of the United States. (PI. XIII, tig. 2.) 

Ih IP. Harvnjj Tponek. — This is luy third season at Tyonek. I^t year I was siie- 
eesfiful with all kinds of garden vegi^tahles. This season w^as late, frost remaining in 
^ the ground until May 20. On May 20 I planted lettuce, rialishes, onions, parsnips, 
beets, carrots, ruta-bagas, and peas, and (ui May 28 potatoes. White Dutch turnips, 
sown May 28, were ready for the table J uly 20. I had peas ready for the table this year 
August 25. Oablmge is also nm\y for tht‘ table at this datx?, September fi; l)eets also. 
Karly j>eas do th(‘ best. Of the turnips trieil White Dutch is the liest. Purple Top 
lettuce has the largest heails. Rhubarb does well, the largest I ever saw was raised 
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from the you sent me two years ago. Potatoes do sidendidly, especially Early 
Rose and Burbank, and of cabbage Early York and Jersey Wakefield. The last 
named has the largest heads. I had one for dinner that weighed 10 pounds, and 
have 50 more the same size. 

,/. 0. Smith j Shneonoffsky. — I liave ])lante<i in my garden this year potatoes, cauli- 
flower, cabbage, beans, peas, Brussels sprouts, and turnips. Everything is doing 
well. My cabbage, (iaulitlower, potatoes, and turnips can not Ik‘ beat in the country. 
The oats and barley have matured all right, })ut the weather will Jiot allow them to 
dry. This is the worst summer for wind and rain that lias been seen here for the 
last ten years. The grasses you sent me have done well, espetually the rye grass and 
clover. 1 hav(‘ (juit(‘ a (‘attle ranch here of 25 head of first -class cattle. 

Henry S, Tihbey, (\>nl Hnrhnr. — I prepared a small <'learing in an old grove that 
liad been tlu‘ year previous planted in turnips, and after fertilizing it well with sea- 
w^eed, on May 11, planted in subdivisions Romanow wheat, Ladoga Spring wheat, 
Manshury barley, and Einnish barley, being the si‘(‘d that you sent me. In one 
month from the dat(‘ of planting the Romanow wht‘at and Manshury barley wt're 18 
inches above the ground. By last mail I sent you a sample of the barley, and by 
this steamer mail you a sample of the \\ heat as pulled from the ground on Heiittuuber 
11 and 20, resjH‘<‘ti\ely. The T^adoga wheat and Einnish barley did not succeed (juite 
as W'ell as the other two. Next year I should like to plant at least an acre eacli of 
Romanow^ wheat and Manshury barley, if }ou will ad\ise me wliere the seed can be 
purchase<l. 

Mts. Emma Jl, Itock, Carmel , Nmhayak }mi-offwe. — There ar(‘ four or fi\(* native 
gardens in this villagi*, planted mostly in turnips; some carrots, ruta-bagas, and iH*as; 
also potatoes. All natives are very fond of turni})s, but it is considered almost too 
much trouble to r^iise them. lOverything must be carefully fenced, for there are 
many dogs. The nnssion has a large and \ery lin(‘ garden. All the white settlers 
at this village — seven in miniber — ha\(‘ culti\ated a patch, ]>iant(‘d mainly in pota- 
toes. They also raise some ot the smaller vtgetables, as t\irni[)s, ruta-bagas, cabbagt", 
and a few onions. Potatoes, ruta-bagas, peas, radishes, U‘ttuce, carrots, kohl rabi, and 
kah* succeed v<‘ry well in this «‘limat('; othem, sm h as onions, beets, Thubaib, and all 
cereals (not including corn, for that is a failure), w ould like a little waruuT and a 
longer se^ison. 

Taking in all tluTC has been a very marked improvcanent in agriculture in this dis- 
trict during the jiast the* years, for which the mnsion can honestly lake much ert'dit. 
Eirst we went ahead and mad a success of gardiming oursel\(*H, then we gave out 
seeils of all kinds and show^ed and encourag(‘d our neighbors, as well as the Jiatives, 
how to use tlaan. 

J. //. Jiamig, Ongavty, Kaskokmim River. — The soil at the station of Ongavig is a 
deep loam, and very productive of red to{) and other wild grasst'S. The soil is w’arm 
and reswly for the planting of seeds, and the transplanting of laAbed jdants by the 
1st of June. Informer years the latter part of May. 

Early Jersey VV^ikefield cabbage has given the best satisfaction, and has matured 
in large, very crisp and delicious heads. The seed was planted in the hotbed early 
in April and transplanted the 1st of June. Early Egyptian and Early Blood Turnip 
beets were planted in the hotbed April 11, and transplanted early in June. By the 
end of August the beets had maturt^d and could have been used l)efore that date. 
They w^ere from 2 to 3 inches in diameter and of most excellent quality. The French 
Breakfast and Early Hcarlet radishes were the varieties planted. They rapidly 
matured and were of most excellent quality. Planted in open ground late in May, 
and at intervals of a few wee^ks until August. Pur])le Top and Early White Milan 
turnips, and a yellow variety, name not known, did very well, were large, and of a 
most delicious quality. This is the land of turnips. They were planted in May in 
the open ground. Yellow and white ruta-bagas planted in the hotbed in April and 
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tran8plank‘d to open ground the first part of June, grew large and were of excellent 
quality. Piarly Half Long carrots planted in the hotbed the first part of April and 
transplanted in the early part of June, matured well, and by the latter ])art of August 
the bulbs were from 1 to li inches in diametc;r. I:b>llow^ Crown x)ar8nips was the 
only variety planted. Planted in hotbed the first part of Ax>ril, and trans{>lanted Ist 
of June. The largest roots reached the size of 1 J inches in diameter. Large Hanson, 
Early Prize Hea<l lettuce, and many other varieties did very well. Were plantt‘d in 
hotbed and in open ground from early sjjring to the middle of June. \Il did well 
and can bo scarcely surpassed for(]iiality and size. An early variety of ])eaH j>lanted in 
open ground about the 1st of June, did well, and ]>eas were of good (juality for 
table use. Hlacl? wax beans, i>lante<l in botlrH*d the middle <»f Ai)ril ami tranHi)lante<i 
to ojK'n grouml the middle (»f June, though not a sm-cesHas in warmer climates; green 
beans of excellent quality w'ere raised for table uK* by August 20. Extra h^rly 
E>furt caulifiow’er, ]>lanted in hotbed early in Ax>ril and transj)lantcd early in June, 
gave a few good beads. 

Among field crops, tw<^ varieties of oats were sown, just to have something that 
looks like the States growing in the garden lawdes the vegetables. Tlu‘ se(*d was 
plaiitt^i late in May in the oia*n gronnd. The growth of the straw wiis equal to any 
in the States, and H(mie of the seed matured, but the jJaiit was gn‘cn wluui the frost 
kilU^l it early in Septeml)er. A year or so siiu'e a small plat of buckwheat w'as 
planted as descril>ed for the oats above. The yield was very gt>od, but many of the 
grains were caught by the frost w hile only partially tilled out. 

A. (\ Karfexitn, r/Htlahlcet. — The ganlen work has been very successful tliis year 
owing to the early spring and warm summer. The varietit's raised were potatoes, 
ruUi'bagiis, turnips, parsnijts, carrots, radishes, cabbage, hdtuce, rlm])arb, s[)ina<*li, 
}Kas, and beans. Sonu* of the turni{)8 weriMpiite large, weighing up to 1 1 pounds. 
The peas did nicely, but the l)eans failed, 1 seeded S(uuc turnips and carrots, but 
the latter did not ri]>en Udore the frost came. 1 exja'rimented w ith scuue oats, and 
it did grow’ to maturity. I also tried other set^d iMwdes the above numtioned, but it 
never came nj) — probably too old. 

1 1)(‘^ leave to eall special attention to the followingf r(‘port from Mr. 
John A. I)exU‘r, of (iolovin. This little setthmient is located on Gol- 
ovin Bay, north of latitudi^ <>4 and not very far from Nome, in a tree- 
less, wind-svyepi region, and surrounded by the icy waters of Btudng 
Sea. In the light of these facts, the results reported by Mr. Dexter 
seem little short of miraculous. 

John A, Tkxhr, (tolovin Bay. — 1 l>egan gardening June 6, lfK)l, at Chiiiik or (tolo- 
viii, not far from Nome, and have (Xintinued every year, an<l have Ihxui siuxessful 
with the following: Lettiux^, radishes, carrots, peiis, j)arsnips, turnips (small white), 
nita-bagas, sage, thyme, marjoram, j>otatoes, onions, lei^k, l>eets, spinach, kale, 
chicory, water cress, i)epper grass, chives, cauliflow'er, cabbage, oats, ami barley. 

The last tlmn? summers my gardens have exceede<l my exx)ectations. l.ast summer 
some of my ruta-bagas weighed x>ound8, and six varietiw of turiiipH w ere all of a 
fine size and excellent flavor. Lettuce raised in this seidion excels any J have ever 
eaten. I have also raised as liigh as five crops of radishes in a season. The lettuce 
we cut instea<l of pulling it by the roots, and in less than a week it is large enough to 
cut again; some heads measuring 20 inches around, and weighing 2| pounds. Car- 
rots grow splendidly. I find that the Short Horn, and several other hardy varieties, 
grow to be (juite large, and for table use are far superior to the (arrots raised on the 
coast. The average size is about 2} inches around and 6 inch(‘s long. 

Oats also grow fine and ripen. I plantc*d a piece of ground 20 by 10, and it was 
tlie prettiest piece of oats ever seen. It grew 4 feet tall, and the oats were heavy and in 
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every way <levelepe(l. 1 Huieerely believe that Alaska could pnaliice enough oat hay 
to feed a very large amount of stock. There is one drawback for raising it for grain; 
some HoaHons are very rainy, but to (*ut during the month of July, there is nothing 
l)etter for hay. Potatoi‘S greNV very well last season. The frost destroyed the tips on 
the 2d of September, retarding the growth; still some of my crop weighed 1 jKJund 
and averaged about 3 to tin* pound. 

My garden is the only one in tins section, )>nt at Nome there are quite a numl>er 
who raised radishes and lettuce and did a tint* business supplying restaurants an<l 
hotels at 50 (‘cuts per l»(‘ad <»f a tew leaves. My ganh'ii of 2i aeres is situated on a t)oint 
on the north shore of (lolovin P»ay and is exposed to all of the strong gales, ])eingoniy 

00 yards from the b(*acli, and has (»oI<>\in Hay <ui the south and (lolovin Sound on 
the north. The soil is a sandy loam and is rarely lit for }>lantiiig before the' 1st of 
Juiu*. 1 lia\e Tcot tric'd Jeotbeds or bothoiises, raising t‘\ erything from st‘ed j)lanted 
in the op(‘n air and using very litile fertilizer. I consider this section nuicli bettor 
adat>ted to agricultural [airsuits than ])arts of Norway and Sweden, and I can see no 
reason w by Alaska can not product* nc'arly all her \ egt'tahles needed. The Yukon 
Valley is as g(K)d a fanning country as the northt^rn ])art of Minnesohi, in fact taking 
the long suinmcT day with 20lioursof sunshine, it makesai>retty fair growing season. 

During the past season f raised 500 pounds of carrots, 2,5(K) pounds of turnips, 
2,(XK) })ounds of potatoes, 200 pounds of })arsnips, 150 ])ounds of onions, and other 
v(^getables’ in abiindaiice, also sw'eet peas for llowers. J also ke(‘p 2 liorses, 2 eow^s, 

1 bull, cutting all tlu* feed here*, except oats for tlu* hoises; 5 j>igs, raised from April 
to October, avt*raged 150 |»ounds and wa*rt* only fed out* inontli InObre killing time, 
and 2 goah^, w hicli were kill(‘d by tht* dogs. 

Mrsf. Chnrlcii 1\ Phillips^ Pimnvil Pitp . — TIte st‘<‘d vui sent last yt^ar I ust'tl tliis 
spring. J could not lu'giri to UM‘all of the* hdtuce. 1 havegi\t‘n it away to all frit'nds, 
also radishes. 1 ]>lan(ed carrots, ])arsnips, turnips, radishe*^, mustard, Inlets, onions, 
thre(‘ kinds of lettuce*, sv^t'et peas an<l iiiistnrtiuins, all in three* beds, incle>seel with a 
fence about 18 fee*t sepiare*. It is a small place te> call a garelen, but I get lots of 
grt‘en fooel from it. Ne>w, as to the way w'c grow' the* jdants. We* put down largt* 
logs anel fill the*ni l(‘vel with stable matmn*, the*n 0 inch(*s with black soil, about 4 
inche*s of sand or wash from tlu‘ river, i ha\t* liaei tlu« garden three summers. 
Liist year we* lilleel it le*ve‘l with manun* and put tin* c»l(l se)il e>n teip with theelirt. 
The manure is in the bottom and kt*eps it warm anti, as none of the tilings I 
elesire have long roots, it do(*s not burn them. The ground is sei cold and it is the 
only way I can s(*e to form a he'at under plants. 

1 am the only eine* in this part eif the eeiuntry that tries to have a garelen, and I 
ceaild ned get along without it. The* tirst lettue'e* I plant€*d was on May 1 anel em 
July 4 had nie'e* le^ttuc'* for elinner. I^ast fall 1 toeik iu the house six lieaeis half grow'U 
and ke^pt in the window' until Thanksgiving day anel had it for dinner, anel it was a 
1n:*at. I had some* nie*e‘ large* turnips anel beets last si^asein. 

J. A. Morgan, Daimai, — Yem will find with this letter some samples of oafs, 

wheat, anel liarley that were grown here from the se*ed yem sent us. We* planted it 
on May 22, and by July 20 the barley was 47 inches high, the wheat 45 inches, and 
the oats 42 inches. It was ripe Reptember 1, and at tliat time the wheat was 47 
inches high, barley 45 ine hes, eiats 42 incht*K. Frotn the way it did I should think 
it would gei about 00 bushels te> the iutc. The vegetables did fhu*ly. From the Jer- 
sey Wakefield (*abbag(* you sent us w(* ged heaels that w(‘igheel 12 pouneis, and none 
less than 0 pe>unels. We* sUirteel those and caulifietwer in the he>uHf* the Ist of April, 
and set them outdoors the Ist ef June. We hael Early Bnow^ball cauliflower that 
weighed 3 pounds, and none less than 1 pound. The Purple-Top Btrap4^f turnips 
did not get very largt*, but were nice and tender. They wbre planted the 1st of 
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June and we had souu‘ the hist of July. Laing Improved ruta-hagafl were quite 
largo, the largeHt weighing 2J pounds. They were nice and tender. They were 
planted at the aame time, lait we did not have any until September 1. Early Stiarlet 
Horn (‘arrots did ni(!ely. They were about 8 ineheH long and alx)ut 3 inches iu 
diameter. Ready for the bible about August 20. Onions were only good for young 
onions. Egyptian beets got quite large, some Ixnng 3 inches in diameter. Early 
Market and Alaska peas yi(*lded finely. They grew alxait 14 inches high. We also 
])lanted some Atlantic Prize tomatoes outdoors. The plants grew about 20 inches 
high, and lK>re so many tomatoes the}^ had to be propped up with sticks. They were 
all ripe by the 1st of Me})tem}mr. From 15 sacks Early Rose potatoes we got 250 
sacks, and they vver(‘ as nice as 4*ould be grown anywhere; some w^eighed 2 ])ounds. 

Peter Lnndhiej JCagle. — The three kinds f>f wheat, barley, and oats niatureil per- 
fectly. Th(* wheat rea<‘h(‘d a height of 5 feet; the oats, sonn* as high as 5S fe(‘t; and 
barley, 5 feet. The tuniifKs and cabbage also did well, but prefer the Yellow’ (Jlobe 
turnip for this climate. 1 raised 100 sacks of i>otatoes on three-fourths of an acre of 
ground. This year 1 planted 4 a(*rt^ of Early Rose potatoes. I now have 5 a(‘res in 
cultivation. nav(‘ a Ijouse, 3 cows, 2 calves, and several jags. This yc^ar 1 built a 
double log barn, and, if exjKM'tations don’t fail, by this coming fall I shall havt‘ a 
large silo. 

Juhn JI. Jifihfmoii, ('ireje. — ]\Ir. E. E. Reynoldson, (*hief otiice dcjmty marshal, 
and m\S(4f cultivated a garden this year, using Department se(‘ds, anti will give you 
a re|M>rt as tt> growth, etc. 

Earlv Jersev AVaketitdtl cabbagt' tloes not prove to l>e the most suitable for tlie 
Yiiktui; tht'v mature t(K> (‘arly and burst open, ami so will not keep during the 
summer. Tlu* Elat Dutch an<l Dnunh(*ad varieties setuu bettt'r a<la])tt‘d tt> our 
contlitions. Turnips grew well and large*; we had stune H or h jMeunds in w(‘ight and 
271 inches in (Mreumft'nmce. Our bt^ds were the best in Eagle, thn‘e td th<*m aver- 
aging t poiimls in w(‘ight, and were as tine as ctuild be seen anywht‘re in the world. 
Parsnij)s grew more tops than rottts, but attaimsl 4 or 5 inebes in length and 2 ineh(*8 
largest eireumft‘r(*nee. ('arrots were excellent, large, linn, and wt*ll matun*<l. (’auli- 
tltover maturetl t<K> t‘arl\, but wen* large. Peas w<‘re t‘xct‘llent, b(‘aring large and 
continiKuisly. (iarden }M*ans, large flat, we tru*d, anti they <*an be grown W(*I1, ]w»ds 
a\(Taging4 to 5 inch(‘s and well tilhMl. (Vlery not gmwn. Ratlishes fair. Ltdluce 
good. W(‘ grt'W (‘utaigh v(‘getables for two families in lot 50 bv 100 feed this summer; 
also about 5 bushels <»f j>otato(*s. 

Py tin* way, the peoplt* in Dawson gave an exhibition <‘f vegetables on tin* Yukon 
this mouthand, for outside of Daw soil (list ritds, Father Monroe, of the J(*suit Mission, 
reeeivtxl first prize for assort numt of vegetables, and Reynoldson and Robinson, of 
Eagle, seeond prize, 

(ieorge F, Rcia/.s*, (7rvle.~\ enclose you samples of ) unis and barley wbieb 1 raised 
from tbe above seeds furnished by you. 1 experimentetl also with cabbage; the Early 
York was very bard and of fine rpiality, weighing from 1 to li }>oiinds. 1 mined 
from 8 ixmmls of potatoes which were planted this year 120 poumls. My rlm- 
barl) stood tiio winter and came up this spring, and the loaves are tine. Carnots, 
parsnips, turnips, rnta-liagas, ert'ss, Brussels sprouts, beets, string beans, and all such 
truck I have raisvHl with good results, as have also others to whom I have distrib- 
uted the seed. Red and alsiki* clover lived through tlie winter and came up in 
good sha|>e. The latter kiml 1 think did the best. I feel satisHed that millet and 
timothy would do well if you would send some; also several kinds of small fruit — 
strawberry, raspberry, ete. 

I^t year I did not water any of my truck, but resorted to a more oxkmsive use of 
the hoe, and found it all right, and am following the same plan this year. Since 
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planting my first little garden in 1898, at Circle, I have shown to the people that 
very many tilings can ho raised here that was at that time thought irnjiossihle, and, 
as a r(‘sult, at least 15 or 20 acres are in grain and vegetables about town this year. 

Edward J. Knapp, St. Andre liampart. — Mr. H. A. Knott, an old Ger- 
man miner who has het^n here for several years and has taken considerable interest 
in gardening, planted a garden this year in which he grew a variety of vegetables — 
peas, bush beiins, and garden b(‘anH, white and jairple top turnips, beets, ruta-bagas, 
(«,bliage, kale, lettm e, radish(^‘J,cel(‘ry, carrots, parsnijis, potatoes, and parsley, a great 
variety, some of which did v(‘ry well ind(‘ed. On a piece of ground 25 by 40 feet 
he gather! ‘d a crop of turnijis that weighed n<*arly if not fjuite a ton. Home of the 
roots weigluMl over (> ]KmndH. Home of his potatoes reached a fair size, though 
many were very small. The cabl)ag(‘ hea<led well, but did not grow' larg<‘. The kale 
developeil <pnte w’cll, gT’owing plants that spread to a dianader of lU) inches. The 
cabbage and some of the kale were start(‘d in the late spring indoors, but kale 
jdatited later out of dooi’s did better than that the growth of which w'as forced. 
Home of the turnips, too, that were]>lanted late grewMjuiekly and develojied better 
than those transplanted earlier. The ruta-bagas <lid not do very w<*ll, nor did the 
beets, parsnips, or carrots. The celery grew’ only about 8 inches tall. Tin* peas 
did v<^ry well; so did the busli beans. The garden l)<*ans did ])oorly, though they 
bore. The lettuce, especially the red variedy, did well. 

Mr. Knott took much interest in his gardmi and worked at it hard. The <‘arly 
part of tlK‘ season was v(‘ry dry, and this set back tin* growth <»f tin* jdants. The 
W'ater had to 1 h‘ carried daily from the cre(‘k to tin* toj> of tluOxandi until tin* ])lants 
got W’ell rooted. Some of the soil cul^i^ated by Mr. Knott wius n(‘w. A part of it 
h(* trt‘at(Ml w ith aslu'M jind got good results wh(‘r(‘\(‘r tlu' ash(*H wiTe us(*d. Th(*re 
W'as no se\!‘re fr(»st hen* until the latter part of August. 

A. JJ. Monroe, HantparL- Am<wi(‘an Wotidiu* [>eas planted in the latttT part (»f 
June in very good soil on a bench or bar about 20 mil(*s from the tmaith of BaktT 
Cn‘<*k and 80 mil(‘s u]) the Tanana from Fort (ribbon gnwN tiiu* and wt^n* full of 
blossoms, and a fi‘w ]mk1s b(‘ginning to Jill by th<‘ last of August. Hiher Hull bu(‘k- 
whoat was doing (‘XcelUmt, alxuit 2> to lU hxd high, and seed forming, doing w(dl, 
some in tin* dough. Mustard, soim* as high as 5 fe(d and s(‘(xi pods well Jilltxl. Home 
of the lettuce was vc'ry la?*g(‘ and t(‘ndt‘r. Th(‘ onions cainc* up but <udy a few' lived, 
and they got about on(‘-fourth of an inch in diam(*t(‘r. Tin* carrots and j>arsnips did 
not com<‘ up. Th(‘ cabbage got about ineh(‘S high. The kah' got about 10 inch (‘s 
high and had some \ery ni<‘e l(‘a\(*s. Tin* Furffie-Top Htraj>-Lt*av«*d turnip did w'ell. 
The white turnips went m(»re to lea\e8. The ruta-baga is most too slow a grow'er 
for this country, J think, although soirn^ got as largt* as 2 inches in diameter. 

The experiment station at Kainpart <lid \ery well in raising grain. I \isited the 
station with Mr. J. \V. Duiican, and the wheat was W’ell h(*aded and well tilled with 
large plump grain. The black oats, some of which was 0 h'id high, had long heads 
well filled. The rye was sow n too thick, Imt tlie grains are as nice* as 1 ('ver saw’. 1 
saw both beets and jnirsnips that lived in tlie ground over winter where they grew 
and had gone to seed, and the seed s(*emed to mature all right. 

E. T. Towmend, l{amp<trt.—T\\vYo have been sevenil very successful gardens hero 
this summer, and I have heard several speak of planting extensively next summer. 
One thing is sure, that any garden jilantenl early and but slightly ttuuled will yield 
large returns, if planhxl on refisonably good sful. 

Mr. Knott and Mr. E. J. Knapj) ] slanted (piite a large garden at Rampart, and had 
remarkable success with all of the ordinary v(*getables, harvesting more than a ton 
of turnips. I saw some of the grain, barley, wheiit, oats, buckwheat, etc., which 
gi'ew on the (jovernment farm (so called) this summer, and it was remarkably fine, 
with large plump heads and very rank. 
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J. F. KnrHhmr, Balrr Creel' Station . — I have a Hue locality as to soil and lay of 
land, facing the south on a large flat. It is about 6 niika from the Tanana River 
and al)out the same distamv from Raker Creek Station. It is tempered by hot 
springs, which is no small affair, for they sprea<i along the stream for a mile, hot 
and warm water oozing out and forming three small Htr(‘amH which enij)!}^ into a 
creek into the Tanana. 

The seeds you sent mt* were in fine condition and fresh, as all came up. I received 
a fresh package from the States in time to get in early. 1 had lettuce, radishes, 
peas, beets, carrots, and turnips, all large enough to eat by July 4. In fact the let- 
tuce and radishes were large enough Uj eat by the last of June. 

I wish you could see my garden as it looks now' (August 22). Cabbage heading 
beautifully; potatoes in full bloom, and a lat<* kind at that. If I had had Early Rose 
I think I would have ha<l potatoes large enough to eat by this time, (^^ucumbers and 
tomatoes are doing finely. The (California sijiuisl) is looking remarkably well. The 
scpiashes are as large as my hea<l. '^Turnips that a fiwv w'eeks ago weighed 4 pounds 
are m^w' as large as a man’s head. The rutii-bagas are simply enormous, and potatoes 
are tilling out as well as 1 ever saw' tluun. I have never seen vegetables gnjw’ a*s they 
do around the sj)rings. i had no frost here wdien it was freezing at Raker (Creek 
Station. I j>lant(‘d p(*as, bt'cts, ra<lishes, turnips, and lettuce April 20, ami they 
were up May 1, and no frost to hurt them, though then* w’as J feet of snow' on 
the iKuiches only a short distance away. I appreciate the differem*e in tlu* climate, 
and th(‘ heat on the ground one had to see to Indieve. 

J. />. Luerhesi, S. //<>/// Kiwrefshf /. — In general, rt ‘suits were 

encouraging. Tlu* })otatoes, Early Rose, are larger and }K‘tt(*r than (‘vt‘r. S(>ggy 
})otntoes are getting rare. \V(‘ ha\e such an abundanct* that, besides supplying this 
large institution and outlaying missions, we have enough to feed the cows. All the 
other \eget4i hies that are usually grown here have given their warn ted satisfaction. 
Even tomatoes, though tried f()r the tir^t time, wert* til for table use. They were 
pulled green, howe\er, as they had not time or heat emmgh to ripen. 

AVe are still trying the grains, ami by the samples sent you you w ill see that oats 
and buckw'heat art* not far from success. .Vs yet but few matured {^eeds on the ears, 
but we hope by planting these st‘eds, grown in the country, that the (*ars will mature 
more and mon* each succeeding St*aKon as the seed becomes acclimated, (’orn failed, 
owing to having the wrong brand of seed, 1 think. As for the hay crt»p, we have 
more than enough, ami our ht*rd, im^re than dtaibled since ymi were here, neetl have 
no fears of going hungry the coming winter. (do\er IjIossouis for tht* first time 
a<lorned our fields this summer. In fact it is hard to realize that this spot, once 
covered w'ith trees, brush, and moss, couhl in so short a time lx* brought to its present 
fruitful and beautiful stat(*. 

One (ff the at Crof<}< Mismon. — In the spring of 1902 we jJanted some 

Rroad Windsor and Lima beans and l>oth did well. We distributed much st*t*d 
among the Indians of this village and in Piment, and they seeim*d t[uite in (‘arnest 
to start little gardens, but the gr(*at drawback is the scarcity of tools. We are 
lending ours to the Indians around this village whenever we can, and it is a great 
encouragement. 


SOIL TEMPEEATURES. 

Readings, taken at 7 a. ni., in de^nTOS Fahrenheit. Therinonioters 
planted (5 and inches deep, respectively. Radiation thennoineter 
shows the daily inininium temperature d inches above surface of 
ground. 
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31.0 

May 28 . 

47.0 
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40.0 

July 23.. 

r*o. 0 

52.0 

31.0 

Sept. 15 . 

53. 0 

52. U 

:i8 . 5 

May 31 . 

48.0 

41.5 

39. 0 

July 21- . 

5t;. 0 

52. 0 

38. 0 

Sept. 10 . 

5,3. 0 

52. 5 

41.0 
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19.0 ! 
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June 0. . 
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Aug. 2-. 

r)0. 0 

53. 0 
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19.0 

51,0 

34.0 

June 10. 

52. 5 

40. 0 

41.0 

Aug. 3 . . 

50, t) 

53.0 
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Se])t.20 . 

49.0 
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June 11. 

52. r> 

40.0 

42.0 
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35.0 

Aug. 10. 

58.0 

51,0 

40.0 

1 ()et.3 ... 

45. 5 

1 19. 5 

19. 0 

June 18 . 

53. 5 

47, 5 

40.0 ! 

Aug. 11 . 

58.0 1 

51.0 

•17.0 

! Oel. l ... 

48. U 

50. 0 

23.0 

June 19. 

55. 0 

47. 5 

15. 0 

Aug. 12- 

57. 0 

51,0 

15.0 , 

^ Oet. 5 . . . 

40. 5 

49. 0 

20. 0 

June 20 . 

55. 5 

48. 0 

40. 0 

Aug. 13. 

58. 0 

53. 5 

39.0 1 

j Oet.O... 

45. 5 

49. 0 

31.0 

June 21 . 

! 55.5 

18. 5 

40.0 

Aug. H. 

57. 5 

el.O 

35.0 i 

’ Oct. 7... 

•Iti. 0 

49. 5 

32. 0 

June 22 . 

' 5f>.5 

48. 5 

43. 0 

Aug. 15 . 

57. 0 

54.0 

31.0 1 

1 Oct. 8 ... 

40. 5 

! 49. 0 

20. 0 

June 23 . 

55.5 

49.0 

43. 0 

Aug. 10. 

f>8. 0 

1 54.0 

34.0 , 

1 Oct. 9... 

' Oet. 10.. 

45. 0 

49.0 

23.0 

June 24 . 

55. 5 

49.5 

45. 0 

Aug. 17. 

58. 0 

53. 5 

34.(1 

45. 5 

49.0 

25. 0 

June 25 . 

5.5, 0 

49.5 

44.0 

Aug. 18. 

58.0 

53.5 

38. 0 

Ocl. 11 .. 

45.0 

49. 0 

20. 0 

June 20 . 

55. 0 

49.5 

42. 0 

Aug. 19. 

59. 0 

51.0 

40. 0 

Oct. 12.. 

45, 5 

49. 0 

30.0 

June 27 . 

54.0 

49.5 

40. 0 

Aug. 20. 

57. 0 

54.0 

4t5. 0 

[ Oct. 13.. 

40. 0 

49.0 

80.5 

June 28 . 

54, 0 

49.5 

42. 0 

A ug. 21 . 

57. 0 

52. 0 

44. 0 

j Oct. 11.. 

45. 0 

49.0 

80.0 

June 29- 

M. 0 

49.5 

42.0 

Aug. 22 . 

58.0 

54.0 

41.0 

1 Oct. 15 . . 

44.0 

47.0 

31.0 

Jurie 30 . 

54.0 

50.0 

•15.0 

Aug. 23. 

58. 0 

r>i.o 

■11.0 

1 

1 





<’OPPKK CENTKR EXl’ERIMKNT STATION. 


1903. 


0 p 


1903. 

OF. 

0 p 

" F. 

1903. 

OF. 

0 F. 

0 p 

May 1 . . 

33.0 

31.0 

;ii.o 

May 17 . 

38.0 

32. 0 

•23. 0 

June 2. . 

41,0 

;i8.0 

28. ( 

May 2 .. 

84.0 

81.0 

29. 0 

May 18 . 

40.0 

32. 5 

30.0 

June, :i.. 

44.0 

as.o 

‘26. ( 

May 3 .. 

34.0 

81.0 

22.0 

May 19 . 

4‘2.0 

32. 5 

32.0 

June 4. . 

42.0 

38. 5 

85. < 

May 4 .. 

35.0 

31. 0 

•29.0 

May 20 . 

41.0 

:i3.o 

20.0 

June 5.. 

42. 5 

38.0 

29. ( 

May 6 .. 

85.0 

31.6 

27.0 

May ‘21 . 

41.0^ 

34.0 

82. 0 

June 6.. 

43.0 

38.5 

87. ( 

May 6 

36.0 

81.5 

26.0 

May 22 . 

40.0 

34.0 

33.0 

June 7.. 

45.0 

39.0 

29. ( 

May 7 .. 

36.0 

81.5 

•22. 0 

May 23 . 

39. 5 

34. 5 

18.0 

June 8.. 

50.0 

40.0 

38. ( 

May 8 .. 

36,0 

31.5 

27.0 

May ‘24 . 

40.0 

:i4. 6 

36.0 

June 9.. 

50. 0 

40.0 

28. ( 

May 9.. 

36. 0 

31.5 

24.0 

May 25 . 

40.0 

35.0 

33.0 

June 10. 

50.0 

41.0 

27. ( 

May 10 . 

35.6 

31.5 

21.0 

May 26 . 

41.0 

85.0 

‘27.0 

June 11, 

49. 0 

' 4L0 

31. < 

May n . 

35.0 

31.5 

25. 0 

May 27 . 

42.0 

35.5 

24.0 

June 12. 

49. 0 

4L5 

31. ( 

May 12 . 

87.0 

81.5 

31.0 

May 28 . 

41.0 

36.0 

21.0 

June 13. 

52. 0 

42.0 

42. ( 

May 18 . 

39.0 

82.0 

27.0 

May ‘29 . 

41.6 

86.5 

22.0 

June 14 . 

51.5 

42.6 

4‘2,( 

May 14 . 

40.0 

32.0 

46.0 

May 30 . 

4‘2.0 

37.0 

28.0 

June 15. 

48. 5 

42.5 

32. ( 

May 16 . 

41.0 

82.0 

88.0 

M ay 31 . 

46.0 

37.6 

39. 0 

June 16. 

50.0 

42.5 

89. ( 

May 16 . 

38.0 

32.0 

26,0 

June 1.. 

44.0 

38.0 

86.0 

Juno 17. 

50.0 

43.0 

29, < 



ALASKA EXPERIMENT STATIONS 


383 


Soil tern pernturen — i k>nt i n utM I . 

(^OFTKR CENTER EXPERIMENT STATION— (%>nniJUO«l. 



0-1 n eh 

24-ineh 

Radia- 

tion 

ther- 


6- inch 

24-ineh 

Radia- 

tion 

ther- 


6-ineh 

24-ineh 

Radia- 

tion 

ther- 

Day. 

ther- 

nium- 

ther- 

inunie- 

Day. 

ther- 

niom- 

tlier- 

Trujnie- 

Day. 

ther- 

nioni- 

th<T- 

rnrune- 


cter. 

Cter. 

niunie- 

tor. 


cter. 

ter. 

nioine- 

ter. 


eter. 

ter. 

moine- 

t<*r. 

1903. 

0 /; 

^F. 

^F. 

1903. 

oy.T 

OF, 

op 

1903. 


^F. 

op 

June 18. 

50.0 

43. 0 

38.0 

July 22- 

63. 0 

48.5 

3<;. 0 

Auk. 25 - 

52. 5 

TAI. 5 

41.0 

June 10. 

50. 0 

45. 0 

10.0 

July 23. 

52. 5 

48.5 

30. 0 

Auk- 26 . 

47. 5 

TK). 0 

24.0 

June 20. 

53. 0 

45.0 

44.0 

Jtilv 21- 

51.0 

48. 5 

:io. 0 

Auk. 27 . 

47. 5 

49. 5 

20. 0 

June 21 . 

57.0 

4«i. 0 

;jo. 0 

July 25. 

rfc5. 0 

49. 0 

29.0 

A UK. 28 . 

45. 0 

19. 0 

16.0 

June 22. 

50. 0 

47.5 

42. 0 

July 20. 

57. 0 

49.5 

40. 0 

A UK. 29 . 

4t). 0 

48. 5 

33. 0 

June 2 : 1 . 

57. 5 

47.5 

14. 0 

July 27. 

50. 0 

49. 5 

4(). 0 

A UK- 30 . 

43. 0 

48, 5 

19.0 

June 24. 

55 . 0 

48.0 

34. 0 

July 28. 

57. 0 

50. 0 

47.0 

Auk. 31 - 

4t.O 

48. 5 

20. 0 

June 25. 

55. 0 

17.0 

42. 0 

July 29. 

50. 0 

50.0 

47.0 

Hepl. 1 .. 

42. 5 

48.0 

16. 0 

June 20. 

50.0 

47.0 

40. 0 

July 30. 

55.0 

50. 0 

30. 0 

Sept.2 .. 

43.0 

47, 5 

18.0 

June 27. 

50.0 

40.5 

39. 0 

July 31. 

55. 0 

50.0 

33.0 

SejO. 3 . . 

44.0 

46. 5 

11.0 

June 28. 

52. 5 

40. 5 

38.0 

Auk".1.. 

5 

50. 5 

28.0 

Sept. 4.. 

42. 5 

4(1. 0 

11.0 

June 20. 

52. 0 

40. 5 

37. 0 

Auk. 2.. 

57. 5 

50. 5 

46. 0 


42.0 

4*1.0 

17.0 

June 30. 

53. 0 

40. 5 

30. 0 

A UK. 3.. 

57.0 

50. 5 

47.0 

Sept. 6 . . 

41.5 

•16. 0 

22. 0 

July 1 .. 

65.0 

47.0 

31.0 

Auk. 4. . 

50. 0 

60.5 

48.0 

Seyd.?.. 

45. 0 

46. 0 

35.0 

July 2 .. 

55. 0 

47 0 

47.0 

Auk. 5.. 

50. 0 

50.5 

42. 0 

Sei>t. 8 . . 

44.0 

46. 0 

31.0 

July 3 

50. 5 

47.5 

30. 0 

Auk.O.. 

52. 5 

50. 5 

27. 0 

Sept. 9.. 

41.0 

46. 0 

10.0 

July 4 . . 

57.0 

47.0 

41.0 

Auk. 7.. 

53. 0 

50.0 

31.0 

Sept. 10. 

41.5 

46.0 

11.0 

July 5 , . 

5 . 5.0 

47.0 

35. 0 

Auk- 8.. 

57. 5 

50. 0 

47. 0 

St‘pt.11 . 

40. 5 

45. 5 

13.0 

July 0 . . 

57.0 

48.0 i 

45. 0 

Auk. 9.. 

57. h 

50. 5 

48. 0 i 

SeyU. 12 . 

41.0 

15. 0 

18.0 

July 7 . . 

59.0 

48.5 

53. 0 

Auk. 10. i 

57. 0 

50.5 

45. 0 ! 

Sept. 13. 

43. 0 

15. 0 

36. 0 

July 8 . . 

58. 0 

49.0 

40. 0 

Auk. 11.! 

5.5. 0 

f»0. 5 

40.0 1 

SeyU.l t . 

41.0 

45. 0 

46. 0 

July 0 . . 

58. 0 

49. 0 

45.0 1 

Auk. 12. 

f>5. 0 

f8), 5 

33. 0 , 

Sept. 15 . 

42. 0 

45. 0 

41.0 

JuTy 10 . 

5<i. 0 

49.0 

30.0 1 

Auk- 13.! 

' f>0. 0 ' 

W). 5 

28. 0 ; 

1 Sept. 16-1 

•15. 0 

45. 0 

33.0 

July ll . 

57.5 

49.0 

40.0 1 

Auk. 14. 

1 r2>.o| 

r»o. 5 

29.0 1 

, Sept. 17 .1 

42. 5 

45. 0 

26. 0 

July 12 . 

55.0 

49. 0 

24.0 . 

Auk. 15.1 

1 53.0 

50. 5 

! 28. 0 1 

Se|»t.l8.| 
Sept. 19 . 

42. 5 

41.5 

23. 0 

July 13 . 

55. 0 

49.0 

15. 0 

Auk. 10. 

50.0 1 

50. 5 

1 41.0 1 

39. 0 

41.5 

20. 0 

July 14 . 

54. 0 

19. 0 

42. 0 

, Auk. 17. 

! r)8.o 1 

f)0. 5 

i 45.0 j 

Sept. 20. 

39. 0 

44.0 

20.0 

July 15 , 

T):!. 0 

49. 0 

39. 0 

Auk. 18-1 

57.0 1 

f)0. 5 

! 47.0 

Sey>t.2l . 

38. 5 

43. 5 

15.0 

July 10 . 

51. 0 

49. 0 

42. 0 

, A UK. 19. 

50 . 0 

r>o. 5 

41.0 1 

Sept. 22. 

38. 0 

43. 0 

17.0 

July 17 . 

54,0 

48. 5 

29. 0 

1 A UK- '20- 

53.0 1 

50.5 

15. 0 1 

Si‘i)t.23. 
Sey)t.21 . 

38. 0 

42. 5 

12.0 

July 18 . 

52. 0 

48. 5 

40. 0 

i Auk. 21. 

53.5 ! 

f*0. 5 

36.0 , 

37. 0 

12. 5 

15.0 

July 10 . 

55. 0 

18. 5 

42. 0 

1 A UK. 22. 

53.0 1 

f*0. 5 

38.0 1 

S(‘|>t.25 

37 0 

12 5 

1 1 0 

July 20 , 

5.3. 0 

48. 5 

42. 0 

Auk. 23. 

51.0 j 

51.0 

26,0 1 

Sejit. 26 

35. 5 

41.5 

11.0 

July 21 .' 

I 

52. 0 

48. 5 

32. 0 

Auk. 21. 

51.0 

51.0 

:12 0 1 


32. 0 

41.0 

4.0 


KENAI EXI’EKIMKNT STATION. 



j 6-ineh 

21-ineh 

Day. 

' ther- i 

ther- 


nnnih’ter. 

immieter. 

1902. 

c. p^ 

« F. 

SeyO. K. 

52. 5 1 

49. 5 

Sept. 2.. 

51.0 

49. 5 

Sej)t. 3.. 

52. 0 

49. 5 

Sept. 4.. 

53. 0 

49.0 

Seyd. 5.. 

53. 0 

49. 0 

Kept. 6. . 

52. 0 

49. 0 

Sept. 7.. 

50. 5 

49.0 

S('y)t. 8.. 
Sey»t. 9.. 
Hei)t. 10. 

50. 5 

49. 0 

51.0 

48. 5 

48. 5 

48. 5 

Sept. 11. 

49.0 

48.0 

St*y)t. 12. 

47.5 

48.0 

Sey»t. 13. 

48,0 

47. 5 

Sei)t. 14. 

48.0 

47. 5 

Seyn. 15. 

46.0 

47.0 

Sept. 16. 

47.5 

47.0 

Sey>t. 17. 

49.0 

47.0 

Sey>t. 18. 

47.0 

46.5 

Sept. 19. 

46.5 

46,5 

Sept. 20. 

47.0 

46. 5 

Sept. 21. 

47.5 

46.5 

Sept. 22. 

48.0 

46.5 

Soy)t. 23. 

46.5 

46.5 

Sept. 24_ 

44.5 

46.0 

Sept. 25. 

42.5 

45. 5 

Sept. 26. 

40.5 

45. 0 

Sept. 27. 

42.0 

44.5 

Sept. 28. 

48.0 

44.0 

Seyjt. 24). 

44.5 

44.0 

Sept. 30., 

45.0 

44.0 



1 6 ineh 

21-ineh 

Day. 

ther- 

ther- 


inometer. 

immietcT. 

19(Kt. 1 

<>F. ' 


May 19 ' 

37 . 0 


May 20 

37. 0 


May 21 

36. 0 


May 2-2 

37.0 ' 


May 33 

,3,5. 0 


May 24 

37 5 


May 25 

39.0 t 


May 26 

1 41.0 


May 27 

39.0 


May 28 

11.0 


May 29 

40.0 


May 30 

42.0 


May 31 

41 . 5 


J une 1 

41.0 

32.0 

June 2 

12, 5 

32.0 

June 8 

42. 5 

32.0 

.Ume 4 

41.0 

32.0 

.Tune 5 

44.0 

32.5 

June 6 

45.0 

82,5 

J line 7 

44.0 

33.0 

J une 8 

45.0 

83.5 

June 9 

44. 5 

34.0 

June 10 

44.0 

34.5 

June 11 

43.0 

35.0 

June 12 

44.0 

35.0 

June 13 

43.5 

35.5 

June 14 .... 

44,5 

36.0 

June 15 

46.0 

36.5 

June 16 

48.0 

37.0 

June 17.,.. 

5;i.5 

37.5 


j (»~inch j ’Jt inch 


Day. 

ther- 

ther- 

inometer. (inometer. 

1 

1903. 



June IS 

5,5. 0 

38. 5 

.fune 19 

,51.0 

40.0 

June 20 

fH), 0 

40. 5 

June 21 

50. 0 

41.0 

June 22 

49. 5 

41.0 

.lune 23 

52.0 

41.5 

June 21 

.5.5. 0 

42.0 

June 25 

,53. 5 

42.5 

.lune 26 

62. 5 

43.0 

June 27 

5 : 1.0 

43.5 

June 28 

.55. 0 

43.5 

June 29 

53. .5 

44.0 

June 30 

53. 5 

41.5 

July 1 

55. 0 

44.5 

July 2 

51.5 

45. 0 

July 5 

M.O 

45.0 

July 4 

56. 0 1 

45.0 

July 5 

53. 0 i 

45. 0 

July 6 

51.0 j 

45. 5 

July 7 

,5:1. 0 

46.0 

July 8 

5:1.0 

46.0 

Julv9 

54. 5 

1 46.0 

July 10 .... 

55. 0 

46.0 

July 11 

55. 5 

46. 5 

July 12 .... 

51,5 

46. 5 

July 13 .... 

51. 0 

46.5 

July 14 

54. 0 

47.0 

July 15 

51.6 ! 

47.0 

July 36 .... 

55.0 1 

47.5 

July 17 ....t 

54.0 ' 

47.6 
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KlfiPOKT OF OFFICE OF EXPERIMENT STATIONS. 


Soil temperatures — C<inti muni . 

KENAI EXPERIMENT STATION— (’onUimed. 


Pay. 


um. 

duly 38 
July 19 
July 20 
July 21 
July 22 
July 22 
July 21 
July 2r> 
July 2u 
July 27 
July 2S 
July 29 
July 20 
July 21 
Au^^^ . 
Auk. 2 . 
Auk. 2 . 
Aug. 4 . 
Aug. r> . 
Aug 0 - 
Aug 7 - 
Aug 8 . 
Aug. 9 . 
Aug. 10 
Aug. 11 



0 inch 

24-inch 


6-inoh 

24-inch 


0-ineii 

21-ineh 


ther- 

nnuueter. 

ther- 

mometer. 

Day. 

ther- 

mometer. 

ther- 

mometer. 

1 Day. 

ther- 

mometer. 

tlier- 
mome ter. 


o p 

op 

1902. 

op 


1902. 

oy,T 



r)2. 0 

47. 5 

Aug. 12 

50. 5 

50. 5 

Sept. 0 

52. 0 

49.5 


55. 0 

47.5 

Aug. 13 .... 

58. 0 

50. 5 

Sept. 7 

52. 0 

49.5 


55. 0 

47. 5 

Aug. 14 

58.5 

50.5 

Sept. 8 

52.5 

49.0 


55. 5 

47. 5 

Aug. 35 .... 

59. 0 

51.0 

Sept. 9 

52. 0 

49.0 


55. 5 

48.0 

Aug. 10 

01.0 

50.0 

Sept.lO .... 

52. 0 

49.0 


5.5. 5 

48.0 

Aug. 17 .... 

58.0 

51.5 

Sept. 11 .... 

50. 5 

49.0 


59. 0 

48.0 

Aug. 18 ... 

57. 5 

51.5 

Sept.l2 .... 

50. 0 

48.5 


58. 0 

48.5 

Aug 19 . . . 

57 5 

51.5 

Sept.l3 .... 

f)0. 5 

48.5 


55. 5 

49. 0 

Aug. 20 

57 0 

51.5 

Sept. 14 .... 

52, 5 

48.5 


.52. 5 

18. 5 

Aug. 21 .... 

57. 5 

51 . 5 

Sept. 15 .... 

53. 0 

48.5 


50. 0 

49. 0 

Aug. 22 

57. 0 

51.5 

Sept.lO ... 

51.0 

48. 5 


50. 0 

49 5 

Aug. 22 .... 

58. 0 

51 . 5 

Sept. 17 

50. 5 

48. 5 


57. 0 

19. 5 

Aug. 21 .... 

50. 0 

51.5 

Sept.18 .... 

50.0 

48. 5 


5<;. 0 

49. 5 

Aug. 25 

50. 0 

51.5 

Sept.lO .... 

49. 5 

48. 5 


i 51 0 

49. 5 

Aug 20 

55. 0 

51.5 

Sept. 20 .... 

1 48.5 

48 5 


51.0 

19. 5 

Aug 27 

55. 0 

51 5 

Sept. 21 .... 

! 49. 0 

48. 0 


57.0 

49. 5 

Aug 28 ... . 

f)5.5 

51 . 0 

Sept. 22 .... 

1 48.0 1 

48.0 


55. 0 

49.5 

Aug. 29 . . . 

55.0 

51.0 

Sept.23 .... 

! 40.0 1 

47. 5 


-50. 0 

49.5 

Aug. 20 .... 

52. 5 

50.5 

Sept. 24 .... 

45.5 j 

47.0 


50 0 

49. 5 

Aug. 21 . .. 

54.0 

50. 5 

Sept. 25 

i It;. 5 

17.0 


58. 5 

50.0 

Sept. 1 

51.0 

50 0 

Sept. 20.... 

15 0 

40 5 


.50. 5 

.")0 0 

Sept 2 

52. 5 

50 0 

Sey>t.27 

13. 0 

4t.. 0 


.57. 0 

50. 0 

Sept 2 

53. 5 

50 0 

Sejit. 28 

41.5 

15. 5 


57. 5 

;i0. 0 

Se[>t. 1 

52. 0 

50. 0 

Sept. 29 .... 

42. 0 

45. 0 


57. 0 

50. 5 

‘^^•I*t.5 

51.0 

49. 5 

Sei)t. 30 

40. 0 

i 

11.5 


METEOEOLOGICAL REPOETS. 

Horetoforc' we have publisliod thc^ aecimiulatod weathei* ropoi'ts eaeli 
year, lait as they are now hei'oininj^ too voluminous, only the last year\s 
reeords are suhniltt(*d herewith. They speak for themselvi^s. 


Month. 


1902. 

May o 

June* 

July 

August 


1902. 

October 

November 

December. . . . . 


3903. 

January 

February 

Mar(‘h 

April 

May 

June 

July 

August 

September 


Me(L’orolo(jie(tl ohserratufnh. 


KJm'UlKAN. 1). S. WliUlicld, Observer. 


TemfM*rature. 

Total I 

!W(*alher eondiUous (number itf days). 

Maxi- 

mum. 

Mini- 

mum. 

Daily 

mean. 

precipi- 

tation. 

1 

(Mear. 

Partly 

cloudy. 

1 

(’loudy. 

Rain or 

SHOW . 

op 

1 

^F. 

Jnefifs. \ 





57 

41 

48.9 

2.79 ! 

5 

2 

2 

0 

78 

40 

57.5 

3.31 i 

28 

1 

1 

14 

09 

02 

58. 0 

5.02 i 

25 

.{ 

3 

9 

73 

01 

55. 9 

22.39 

4 

15 

I’J 

25 


KILLISNOO. Jo.scph ZubofT, Ob.server. 


57 

32 

43. 5 

4.00 


5 

20 

10 

13 

13 

47 

19 

32.7 

2. 75 

9 

5 

41 

10 

23.7 

2.90 

10 

4 

19 

13 

41 

4 

I 29.5 

4.05 

3 

0 

22 

20 

40 

8 

30. 7 

2,40 

1 

9 

13 

13 

46 

■ 10 

29.4 

.20 

15 

7 

9 

3 

59 

21 

38. 6 

0. 15 

16 


14 

4 

61 

31 

45. 3 

2.56 

6 

2 

24 

9 

72 

38 

53.5 

.75 

5 

10 

9 

7 

70 

42 

55.1 

1.16 

6 

13 

12 

6 

72 

41 

55.8 

2.30 

9 

10 

12 

9 

03 

35 

49.4 

3.10 

3 

9 

8 




a 9 days. 
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ohftn' vat ions- - ( 'oiiO i . 

HJTKA. F. K. <>l>K<Tv<‘r. 



Temperature. 


Weutbtr 

eoiiditioiis CinnnlaT days). 

Month. 

Maxi- 

mum, 

Mini- 

mum. 

Daily 

mean. 

]>reeii)l- 
! tat ion. 

(’lea r. 

Psirtly 

(’loiidy. 

('loiidy. 

ItuJu or 
snow. 

h)02. 


op^ 


Jnrft/Jt. 





October 

59 

32 

47.2 

8. 25 

2 

11 

IS 

19 

November 

50 

23 

37. 3 

6. 19 

13 

2 

15 

14 

December 

46 

H 

27. 1 

5.93 


3 

22 

11 

im. 









January 

r>4 

10 

33. 7 

, 6.61 

3 ! 

3 

25 

18 

February 

44 

to 

33. 9 

S. 6s 1 

‘ 2 

2 

21 

19 

March 

.'K) 

tl 

:jt.a 

2. .57 1 

! 15 1 

1 3 

13 

10 

April - 

r.3 

21 

39. 5 

1 . 2.5 1 

1 5 1 

i 13 

12 

15 

Mav 

5(> 

32 

13. (> 

3.65 1 

I 3 

6 

22 

14 

Juilo 

77 1 

1 3f. 

52. 3.5 

.87 . 


: 

II 

4 

July 

77 i 

1 42 

55. 1 

2.S5 1 

1 i 

' S j 

Is 

( 10 

August 

79 ! 

1 

.57. 6 

3. 9 , 

12 , 

6 1 

13 

i 13 

September 

<w 

, :u, 

.■>1 . 2 

1 

5. so 

C. ' 

13 ! 

1 

1 11 

i 

1 


.TFNKAF. 

.loliu M« Laimbliu. < >b.ser \ < r. 





hK)2. 

Oelober 


65 

1 

31 I 

15.5 i 

i 

6.57 1 

« 

3 

J1 

17 

15 

Novenitnu' 


46 

20 

32.1 ' 

7 AS 1 

10 

1 

19 

12 

D(‘eeiiiber 


10 


23 5 , 

1.2( 

<> 

10 

12 

9 

11M)3. 










January a 



5 


11.31 1 

5 , 

7 i 

! 19 


FA'bruary 


12 

7 

:u 

7 . 29 

10 ' 

2 

IC) j 

i;'? 

,’*Iareb .' 


17 

12 

30. S 

3 (M ' 


7 

11 

H 

.Vpril 


.5S 

16 

39. o 

3 71 

s 


17 ! 

11 

Mav 


(.0 

:tr> 

16.77 

(*.71 , 

11 

6 ! 

14 i 

19 

.1 uue 5 


79 

39 

.55 .3 

1 11 

15 

5 

6 

7 

July a 


77 

to 

5«;. H 

2.3<; 1 

7 

3 

9 

,s 


SK \.<aVAV. H. 1). (Mark, Ohs.^rvt'r. 


1902. 









October 

58 

2i5 

12. % 

1.75 

1 

15 

12 

9 

November 

is 

4 

27.21 

1.21 

15 

7 

S 

4 

December 

15 

.> 

16. 36 

1. 14 

12 

1 

15 

5 

1903. 









January 

17 

-17 

19.29 

2.08 

7 

17 

7 

5 

Februarv 

41 

-- 1 

27. 1 

1.41 

5 

u; 

7 

8 

March 

IS 


29. 0 

. 13 

15 

s 

s 

1 

April 

t*0 

9 

39. 11 

. 18 

S 

ll 

s 

3 

May 

61 

31 

18. 15 

J. 10 

6 

12 

13 

4 

June 

K2 

33 


. 56 

17 

7 


4 

Julv 

79 

41 

58. 5 

.02 

11 


15 

1 

A UgUNt 

78 

39 

55. 32 

2. OS 

19 


U) 

8 

Hepteml.K.'r 

«r. 

32 

19. 96 

1. 11 

7 

11 

9 

11 



ORi’A. 

5V. J. Shephard, Obsorver. 




1902. 









September »' 

08 

84 i 

47.9 

12.71 

1 

8 

2 

9 

( >eto])er 

57 

30 

41.0 

35. 56 

5 

7 

19 

25 

November 

42 

11 

30. 9 

11.10 

10 

9 

11 

12 

December 

39 

7 

23. 9 

11. 12 

11 


12 

12 

1908. 









January 

45 

11 

2.5.2 

36. 74 

6 

I 9 

15 

16 

February 

41 

20 

30. 5 

16. 60 

2 

8 

1 

20 

March rf 






1 



April d 



! 

' ‘ 

May d 



1 



J lined 



1 



July e 

90 

45 

58.7 

5. HI 

10 

10 

1 

10 

August 

76 

44 i 

57. 2 

10. 75 

18 

7 

11 

13 

September 

67 

88 

52.3 

16. 67 


9 

8 

9 


«27 dayH. f H(5pc>rt for 14 days, «' Keport for 23 days, 

?6 days. d N ot reported . 


8. Doc. 148, 58~2 25 
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BKl’OKl’ OK OFFICE OF EXFKRIMENT STATIONS, 


]f< t( (no/tMfK 4(1 / Ktftoft (\nitnHii*(l 


(K)l) Js]^ VM) I\( N ( nriis 1 ( lu Ohsuvti 



Uinpimtui 

1 


1< t il 

\\ ( allu t 

omhlions (numlx r ot <lass) 

Month 

Ma\i 

nniin 

Mini I 
muni 

nails 
nu an 

piK l| 1 

tain n 

1 U HI 

I'aitlv 
( loudv 

( hauls 

Kaln or 
snow 

VH)» 

) 

; r 

/ 


!n( h( v 





latiiiai \ 

I ♦ 

> 

ill 

10 

S‘l 

s 

2 

21 

10 

1 4 l»niat\ 

1<> 

- 1 

11 

S 1 

1 29 

2 

1 

2) 

22 

Mat( ho 

'S 

II 

1 

{0 

1 

1 

1 

10 

8 

Arnil 

0 

a 

7 

1 

H 

) 

s 

17 

8 

Mas 

71 

11 

17 

10 

) > 

11 



n 

lain 

82 

8 

lO 

11 

I >, 1 

1 > 

1 

n 

b 

IllU h 

82 

10 

>8 

8 1 

1 87 ' 

1 


22 

11 

VtlJJTUsto 


11 

H 

()> 

1 1 * 

1 

2 

21 

lb 

S( pti inh( 1 


s 

) 

>S 

* 2 

1 

I 

21 

10 

()( tola I 

( 7 

2” 

11 


7 ) 

s 


20 

11 

Nov( nih( 1 

> 

11 

1 

> > 

<HI 

1 1 

7 

’) 

8 

IHiluiIh r 

1 

'"1 

„2 

I 

1 0) 


1 

0) 

1! 

1 HI 


1 








laniiars 

1 

1 

- ) 

2'" 

1 M 

1 . 


18 

10 

>( hruar\ 

>1 


wO 

"0 

S ill 

1 

1 

22 

10 

Man h 

(0 

10 

7 

( 1 

1 

1 1 

I 

11 

2 

Vpnl 

>1 

1 

7 

7 

1 1 1 

11 


10 

11 

Mas 

f 1 

1 

11 

01 

1 02 



20 

18 

hUM 

’■{) 

, * 

>1 

1 s 

7 so 

1 


10 

10 

luls I 


• 1 

1 1 

SI 

1 8 

10 


is 

10 

Vui^nst 

s » 

’ 

)S 

>1 

1 71 



2 

1 H 


1 01 

1 1 ls< 1 

M 

1 t 

h uf h (t 

1 ihst r\ t i 




1 «) 










0( t(i)a 1 

0 

is 

1 

1 

IS >0 

1 

t 


21 

Nos ( mbs t 

"■ 

II 

-1 

1 1 

1 OS 

1 . 

, 

10 

11 

1)( ( t nihj r 

11 

1 

1 1 

1 1 

1 1 

- 


1 

0 

1 H) 










laiinars 

( 

! Ill 

1 1 

s 

10 t2 

1 1 


r 

10 

I«( htiiar> 

> 

10 

r 

1 1 

11 III 

8 


0 

10 

Man li 

s 


r 

1 / 

1 " 

0 


11 

0 

\pril 

l( 

I 

11 

1 II 

s” 

1 1 


1 1 

8 

Mas 

( s 

0 


2 


0 


II 

0 

lUIK 

t 


is 

SI 

.1 

1 > 


I I 

11 

luls 

0 

“ 

.1 

1 ) 

1 Jl 

11 

j 

0 

17 

Aujuust 

< s 

1 

II 

s 

1 11 

1 


ii 

lo 

Stpt(.mb( r 

t ( 

1 

11 

Is 

^ 1 

is 



11 


KI \ \l 


II I \ i( 1 m» t ( )l»s* r\ < r 


]()()» 


Sopt( mh( r 

I 

II 

U . 

1 10 

( )( tola r 

1 

s 

7 , 

28 

ISOSI Tula J 

12 

1 

J 1 IS 

2 )S 

Dl( emh< i 


1 

IS 

HI 

1001 

laniiars 

1 1 

0 

1 1 

1 78 

F< btiiarv 

L 

il 

is 27 

» 70 

Man h 

II 

1 

18 II 

1 27 

April 

1 

17 

>8 21 

1 52 

Mas j 

( 1 

2 

12 n 

II 

luno 

87 

^ 1 

II l> 

1 10 

Inly 

71 

1 

51 0 , 

2 IS 

August j 

* * 

1 


1 7) 


o29 orih < <1hn s orih 

?*28 rta\s oiilj '^23 da\H onh . 


(» 


js 


7 IH 

10 I » 

M 11 

1 I II , 


I't 

17 

f 

12 

10 


b 

0 

0 




Jl I 
21 

7I 

1 1 I 

I ' 
12 I 
1*-' I 


> 27 <la} h ()nl> 


21 

12 

H 

b 


H 

Ti 

I 

5 

H 

n 

15 
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'I’YOON’nK. 'rhomas . ilauinon*, < >hM*r\'(‘r. 



i T( 

*ni|MTaturt'. 


Weather 

•omlit ions 

nninher 

of (lays'). 

Month. 

' Maxi- 

M ini- 

Dailx 

prccipi- 

Clear. 

I'artly 


Ruin or 


j muin.. 

nmm. 

mean. 



elomlx. 


snow . 

19<)'2. 

'■'F. 

"F. 

‘ J\ 

/ac/rrs. ' 





St'ptemher . 

' (»f» 

‘2o 

tH. -2.) 1 

(). 1)5 

1 

1 1 

].> 

10 

Octobei 

oh 1 

•20 

10.4> 

1.055 

0 

1 1 

11 

1.7 

Novt'inher 

:{5> t 

i:{ 

•2-2. -20 

.01 

12 

,> 

155 


Meeeiiiher 

1 

‘21 

i). th 

1.72 

IS 


10 

>> 

I'.HKi. 









.hninarv 

3S 

1-2 

iO. 0 

1 . 07 

11 

12 

.» 

s 

K<'l»rnar\.. 

:u* ' 

•21 

10. r. 

55 01 

,7 

1 

10 

1 » 

INIandi 

h» 

t) 

•24 27 

. 17 

‘22 

;5 

0 

2 

A]tnl 


1 

552. 1 

1.01 

1 1 

1 

1 1 

1 

Max 

1 ()S 

oO 

11 h<: 

. (5 • 

1.7 

1 

1-7 

55 

.lUllo 

i>i 

;tt 

ft'J 55S 

I ,70 

1 1 

1 

12 

() 

Julx 

To 


.V>.55l 

*2 02 

1.7 , 


155 

155 

August 

7n 

.51) 

,77 11 

.7 (.0 

•20 

1 

I 

10 

12 


(’<) vr. Ji V kiu 

r\<. 

\ l.-LWI 

». Henrx 

.s. '1 ihlM-N 

, ( >hv(.r \ <'i 



hn»2. 




1 



1 

1 

1 


si'ptomher 

. . . (>:; 

55.5 

|s 7 

1 os 1 

■> 

7 ' 

21 

20 

( )( tohor*' 

> » 

55’2 

11. 7 , 

55 10 • 

.7 i 

’0 1 

3" 

I 255 

\u\ omln'r i** . 




7 12 ' 

1 i 

t; 

20 

•20 

hccemhrr 




I .;() 

11 

' 1 

1.5 

1 









1 

1 

lamiar.x . . 

... It) 

10 

2.5 1 

... OO 

12 

» ' 

I 1 

1 H 

Kf hr nary . 

.... 1 ) 

10 

20 ,» 

7 .52 

1 j 

7 ] 

17 

i 22 

March ... 

>1 

10 

5) 0 

1' 'nr 

!0 * 

55 ' 

0 

,s 

\pril. . . 

o| 

r> 

.5 5 7 

2.551 1 

7 


Is 

‘20 

Max . 

>1 

,5) 

10 (. 

.' 70 1 

7 

.5 

21 

17 

.i niH' 

t.l 

.51 

It. .s 

2 07 J 

j 1 

11 

1,7 

' 10 

•Inly.. . . 

t>l 

10 

>o I 

55 (•(! 


7 

21 

10 

August ... 


51 

>1 (. 

,5.),l 1 

,, 

7 

10 

17 

Sejitciuhci 


51 

|s 0 

> 20 ' 

4 

7 

10 

14 


H I' li I'N I ) I’J' \ li V Y I iforui* JaiiiiiM', ) t < )hs( r\ ( r. 


l'.»02. I I I 

AukusI .... .1 ij i »i..: . .. .! 

M*}'trinl»rr .... ' Oj! .‘.J |s. ‘ 2 ^ iN | 2^ 


II I'llKN hi'J'N lt\Y. «'ai>i.J laiiM-MTi, ()I»M‘rM'i . 


1 !M )2 


( )cloh(T '■ 

.70 

‘255 

551.2.. 

.7. 10 

2 


•2:5 

21 

Noxeinher 

Itecemhcr 

10055. 

t7 

17 

12 

L'l;-’ 

). 550 

. V) 

1 , 

.s 

2 

24 

255 

-hujuarv 

II 

1.7 

10. f 


10 


21 

10 

iM'hnoirv 

11 

17 


0. 01 

1 . . . 


24 

17 

March .; 

10 ’ 

17 

h'.\ 

! ' . 1 

1 ^ 1 

ol 

17 

10 

\pnl 

47 

17 

55*2 55 


1 ' 

0 

255 

1 10 

Mav 

.755 

:u) 

550. 0 

•I.">o 


s 

21 1 

1 

.him* 

July w 

ll,7 

552 

-17 

! 1.01 

5 i 

0 

’H 

■“ 

AllRUHt 

Oh 

:5.s 

70. 1 

i 2.71 


55 

2Sj 

IS 


I 


'fFifttH'ii (lays. ' 'I’wi'ni y-N(‘V(’ii da.\s duIn. 

Temperature not rejMtrled. f/Not reporti'd. 
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Meteorological ohnerratione — Continued. 

COPPER CENTER. R. Mix, ORscn-fr. 


' ^ '■ 1 

Month. 

Temperature. 

Total 

])rccii)i- 

tation. 

Weather conditions (number of days). 

Maxi- 

mum. 

Mini- 

mum. 

Daily 

mean. 

Clear. 

Partly 

cloudy. 

Cloudy. 

Rain or 
snow. 

1902. I 


OJ,T 

oy 

Inches. 





October ! 

66 

1 

34.2 

0. 72 

11 

38 

21 

4 

November 

32 

-^46 

- .5 

1.50 

17 

11 

2 

4 

Dwemlxr 

at 

-53 

-12.4 

1 

20 

8 

8 

2 

im. 









.Tn.nuflTy 

37 

—60 

-12. 6 


14 

1 

16 


Fobniory 

43 

-55 

7.8 


17 

4 

7 


March 

44 ’ 

-25 ! 

11.8 

. 2 

21 

8 

2 

1 


5« 

25 

24.0 


22 

‘ 7 

1 


May 

cSO i 

23 

47. 3 

. (K) 

6 

16 

9 

6 

June 

! 96 : 

30 

5<;. 9 

1.38 

5 

18 

7 

8 

July > 

87 

29 

58. 4 

. '.H> 

(> 

32 

13 

5 

Anyust . 

85 

24 1 

58. 3 

1.16 

H 


17 

10 

Scptemljcr 

1 

75 

8 

43.31 

1.34 

18 

1 „ 

12 

5 


F(3RT GTliBON. Honry F. SiinnioriH, Ol)sorvor. 


1902. 

October 

...1 53 

-- 9 

27. 56 

1.79 

10 

15 

6 

16 

Novernhci’ 

15 

— 15 

8.5 

.31 

18 

8 

4 

1 

Deccinht'r 

25 

-61 

-19.82 

i.:u; 

JO 

9 

8 

14 

1903. 

1 








January 

20 j 

-66 

29. 85 

' .37 

15 

7 

9 

6 

February 

.. 3,5 

68 

- 1.39 

-73 

8 1 

7 

13 

13 

Marcli 

..1 39 

27 

8. 59 

1.11 

1 

1 

16 

13 

April 

49 

- 39 

14.7 

.23 

2(1 

5 

5 

4 

May 

..' 65 

13 

42. 59 

.16 

19 

6 

6 

3 

June 

88 

33 

521.8 

.38 

26 

1 

3 

3 

July 

84 

33 

57, 6 

1.76 

8 

9 

31 

13 

August 

71 

1 

28 

56. 3 

2. 31 

12 

7 

12 

13 


FORT YUKON. LeoiiidiiH J. )l. Wotxloii, (►Iwrvcr, 


1902. 

May 

18 



1 

1 

1 

1 

AUj^USt HI 

40 

,59. 4 

.71 




September ^ . 66 

21 

11.6 

1.88 1 

1 



Oclo])or 

0 





1 

November 

-,51 j 


l.(K) i 



] 

December. 

-62 


75 

1 I 


1 

1903. 




1 




January 

— 6,5 


. 62 





February ' 

—58 


1.09 





April . , ' 

—20 


.31 





May 

8 


.35 





Julie 

36 


.77 









i 




Juno find July of 19(V2 iio( n*i»ortod. Mandi, UHKJ, not reported. August, inaxiuium for 16 days. 
September for 15 days. 


FORT KGrJERT. 0. A. Tuntioltz, Observer. 


1902. 





October 

68 

8 

31.85 

.76 

November 

20 

-52 

- 1.9 

.62 

Decern t>er 

28 

-.59 

-21.37 

..51 

1903. 





January 

41 

-61 

-19.07 

.(58 

February 

87 

—(56 

3.0.4 

.81 

March 

! 38 

-83 

8.85 

.54 

April 

56 

—32 

20.91 

40.08 

.12 

1.88 

; 

06 

10 



ALASKA EXPIGEIMENT STATIOKS, 
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MeteorohgiCid ciimrvaiimm — Ooiitiimed. 

FORT EGBERT. Capt. Johu B. Clayton, Observer. 


Month. 

1 Temperature. 

Total 

precipi- 

tation. 

Weather conditions (number of days). 

Maxi- 

mum. 

Mini- 

mum. 

Daily 

mean. 

Clear. 

Partly 

cloudy. 

Cloudy. 

Rain or 
snow. 

1903. 

°F. 

°F. 


Inches. 





.1 mm ' 

87 

32 

03.78 

4.57 

25 


1 

4 

.July 

82 

38 

05.9 

2.40 

12 


19 

10 

! 

1 









TELl.EH RKTNDEKH HTATION. T. L. Brevig, Olwerver. 


1902. 

January. ! 


-44 
-20 
-28 
-29 
- 20 

31 

32 


7 

3 

2 

4 

9 

13 

20 

17 

9 

10 

11 

3 

2 

1 

6 

11 

• 19 

13 
4 
11 
10 
12 
18 

February 

March . 

April 

Maj'tt 

5.4 
- 17.1 

19.0 

20.0 

1 44. 92 

51.0 

1 

June 5 


July 

4.25 

Auguste 


September rf 

00 

20 

40.84 

.75 

12 

4 

ii 

October c 

17 

n 

j 31.90 

2. 25 


2 

28 











POINI' BARROW. H. R. Mairsh, Observer. 


1902. 




August 

57 

28 

37. 7 

September 

39 

24 

30. 50 

Oetober 

30 

5 

25, 23 

November 

0‘> 

-20 

2 43 

Oocember 

iiO 

-ST. 

13. 04 

1903. 




January 

17 

-52 

21.78 


ft May 2t) (lays. <* A ugust not 

J uiie 29 days, d September 2 


0.48 i 

10 

6 

1 

15 

4 

.1 1 

2 

7 

21 I 

4 

1.41 

3 

0 

22 

8 

.42 

7 

4 

17 

3 


23 


8 

11 


.20 

19 

1 

8 


reported. ^ October ’M) days. 

6 days. 




ANNUAL RHPORT OF THE HAWAII AC^RICULTURAL EXPERI- 
MENT STATION FOR 1!K):5. 

By .1 ( i. Smith, Spei-inl Ayent in f’harge. 

BmiDINOS. 


Durinpf the fiscal year 10()3 the Avork of <‘onstriietion of new building's 
and permanent ini})ro\ (‘inents was continiu‘d, if heing^ considered essen- 
tial to largfely increase the (‘quipmeiit of the station in this regfard. 
(PI. XIV.) A small cottage containing 4 rooms was built on the lower 
portion of the reservation, and during a portion of the year this building 
was used as a residence by two of my unmarried assistants. Later j 
other arrangements having been made, it was transformed into a libraiy 
and otti(‘e building, for which purpose it is now being used. A trans- 
fer of the office to this site makes it more convenient and access! V)le 
from the city. The tVaudfig, commen(*ed during the previous year, was 
continued, and during the twcdve months about one mile of fencing 
was built. Until this can be continued, so as to inclose all of the land 
in the station reservation, there is much of it of whicdi no use can be 
made for experimental work of any character, becHiuse of the cattle 
and horses that run at large. A small structure was erecbnl near the 
director’s residen(*e foi- the pm pose of commencing the study of the 
growth of plants under cloth. ()m»-thirtieth of an acre was covered 
Avith a frame and over this Avas spread thin muslin, and a begin- 
ning was mad(‘ Avith Sumatra toi)ac(‘o, (*antaloupes, grapes, and tomatoes 
under this shelter. Hefore th(‘ close of the year, this preliminary 
work having been closed, the stru(‘ture was torn doAvn in order that 

S und could \hi us(h1 for other purposes. The Avater system was 
xl 80 tliat aboid 4 a<u*es of land on the loAver portion of the 
don provided with underground pipes for irrigation. 

APPARATUS. 

In addition to the fencing, etc., the permanent equipment 

was increased by the a number of sets of scientific books 

and periodicals for thfe and some apparatus for the entomolog- 

ical laliomtory. There bAg no chemist at the stetion, nothing Avas 
done toward equipping a chemical laboratory, but a commencement 
was made toward getting together a chemical libraiy. Over 200 vol- 
umes were added to the libmry during the year, mainly along the lines 
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of clifniistry, eiitoniolo^y, and tropical agriculture. The exchange 
list was largely increased, both from the UnitcMl Slates and from for- 
eign (‘ountries. We now have all of the standard economic works on 
American entomology and are adding, as opportunity affords, advanc- 
ing the library along certain lines. During the coming tiscal year as 
much money as can })e conveniently spent for that purpose will be 
devotini to tilling it witli })ooks on all of the lines relating to tropical 
agritmltuve, which will Ix' absolutely i‘ssential for best work by th(‘ 
memiHU's of the staff. Besides the library and apparatus a number 
of tools r(‘(juir('d for farm work wan e purehastHl, including sotm^ corn- 
eultiv ating ma(*hin(M*y for use in one of tin* (‘xp(‘rim(mts conducted on 
the island of Maui. 

EXPERIMENTS. 

The experiments undertaken v\(‘r(‘, in the main, along the lines 
begun in th(' ])i’(‘\ ioiis year, but, if ])ossibl(' to do so, an attempt will ]>e 
made to extend the work to (‘lubrace oth(*r im])ortant lines of investi- 
gation. 

CORN. 

As has IxMMi pnndously stated, tin' most important corn-gi'owing 
section in tlu' Ha\\aiian IslamK is the Kula district, on the island of 
Maui. Til is (‘omprises ,some 7,000 acres on tin' leeward slojie of 
llaleakala, at an eh'vation of betw(‘(‘n 2,000 and 5,000 feet. The soil 
range's in depth from (> inches to as man\ fee't, and consists of a very 
fine and powdery loam. This Kula ivgion has been famous for its 
fei tility, the land lui\ ing- been in cultivation for sixh ye'ars. 

It was in this district that much of the wln'at grown for ex])ortfroin 
the Hawaiian Islands was raised during tin' time of the early gold excite- 
ment in (yalifoi’jiia. This district, in (*ommonv\ith man\ others of the 
group, is divided mainly into large' holdings, hut the corn land and the 
landcapableof the cidtivatioiiof corn is leaiscd in parce'lsof smallac reage 
te) Portuguese, fla})ane'se’, and (diinese tenants. Many eif these small 
farms, if they may be termed su(*h, especially those along the govern- 
ment road whie'h runs from Makawaoto Makena, ha\ e' be'en in e*ultiva- 
tion ('ontinuously, in some' case's, for forty years, ddie climatic condi- 
tiems are such that the bevst results can not be counted on oftener than 
three years out of live'. Nevertheless the yields have in forme'r years 
been so lu'avy that the* losses of tlu* bad years were* more than made 
up for by the intervening good seasons, and both the corn crop and 
the potato crop ha\ e yielded large returns. As has been stilted before, 
the land ih in itsc'If extremely rich, and its physical characteristics 
are such that it W(mld stand a good deal of poor cultiv^ation. The 
textuii* of the soil is so loose and friable that deep plowing and 
thorougli cultivation would be as easy here as on the black prairie 
loams of the West. But good cultivation by the tenants of these 
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lands has been an exception rath('r than a rule. The practice has been 
to plow to the depth* of not to exceed 1 to 3 inches and the cul- 
tivation has been by liand nither than by horse la})or. practical!}' no 
machinery except garden tools ))eing used. With this extremely 
shallow cultivation the yields in former years have been surprisingly 
high, as much as from 50 to 60 })ushcls of corn per acre, a yield which 
would be c()nsider(‘(i above tin* avenige in the corn States. Tin' sum- 
m(‘r of 190!2 was a bad season for the corn growings of this district, 
as was also the prc'ceding 3 'ear. Tlu^ yi(‘lds wT‘re uniformly so low 
that many of th(‘ lands W('re givtui up and were allowed to go back 
into th(‘ grass, H(‘sid('s being ratlicu* an unfavora))le season, tlie corn 
was badly atfected with an aphis, which in(*reas(‘d so gri'atly in num- 
])ers that, (‘arly in August, at th(» tinu' when the corn should hav(‘ Ixaui 
tilling, the l(‘av(‘s of the plants were browui and sliriveled as if struck 
by frost. A demand was madc^ by the residents of this corn-growing 
section that th(‘ station und(uMak(‘ work for tlu‘ imj>rov(mn‘nt of condi- 
tions then (‘xisting, and with this end ifi view a number of visits were 
made to this district during the year. At the tinn^ the work of the 
corn-])lant loiis(‘ was calhsl to our attimtion th(‘ cro}) was loo badly 
damaged to do anything of any r(‘al valiu', but a sui vc'v was made of 
the district with a view of undertaking taws work during the next 
'i'rowing staison. Tin' ra\ tiges of this ])!ant louse could not lx* ch(X‘k(‘d, 
but advice could be given in rt'gard to fighting this ]x‘st should it 
appear during tin' next season. To treat a largt' aert^age by the 
application of instx-ticides would lx‘ impossible; but this, as well as 
any other insect p(‘st of a similar nature, could in si measure ))e held 
in check by im])roving th(‘ condition of the ]>lant itstdf. Any plant 
which has an abundanct' of jdant food in other words, any plant 
which receives good cultivatioti is much Ixdter prepart'd to resist the 
attiicks of insects than a plant which is not in the best condition of 
development. In other words, the impnneinent of the (Top would be 
most likely to be brought about by tlu‘ improvcmu'nt in tlu^ nadhod of 
cultivation. Instixid of ])low'ing the land to a depth of L to 3 inches, 
turn it under to a d(‘pth of 6 to S inches, and foi’ cultivating by hand 
substitute (‘ultivation with corn cultivators. Because of the steadily 
decreasing crops during the past bui years, the tenants have* considered 
it impracticable to spend more money in more thorough cultivation, so 
that the wdiole industry of this little region has been on the dowui grade. 
Arrangements were made with Mrs. Dora A^on Tempsky, of Kula, to 
cultivate some 10 acres of land, plowdng it to a depth of from 0 inches 
to a foot or as deep as [)racticabh‘. It was also thought best t(^ intro- 
duce new seed. A number of the best varieties of corn from the Middle 
West and from the New^ England Stat(‘.s were procured. 

The practice has been to clear off all of the cornstalks and all of 
the weeds and grass in the cornfields, pile and burn them previous to 
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plowing for the new crop. In this way, and also through the WEvShing 
of the soil, when unproteelcd by weeds and grass, much of the finest and 
ricliest surface soil has been washed off, arid there has been consider- 
able loss in soluble plant food. The p(‘ople in this region are too poor 
to purchase (‘oiuinercial ^utilizers, but it is quite within the means of 
any of these men to utilize the homemade fcudilizers of the farm. 
To some extent it has l)een the practice in this district to burn farm- 
yard manure or to throw it into lie* gulches. Year after year every- 
th! rig in the way of w(‘(hIs and cornstalks has been destroyed or 
burned as being so nn ‘thing of no value. 1\) improve the condition of 
the soil, it is advisable to incn'asc' the humus content of the soil. As 
a beginning, and (‘specially as an obje(‘t l(\sson, a stalk cutter was 
pnrchase<l in Ni‘braska, and the standing cornstalks on th(‘ 10 acres 
of land choscMi for tlH‘ experiment w(‘re chopped down by this stalk 
<*utter aiul plowed into tlu‘ soil, and the w(‘eds and grass on the 
land were also plowed in. The land was not simply plowed, as has 
been customary by others, to a depth of 1 to 2 inches, but to a 
depth of from 0 inches to a foot. During this jdowdng all of the 
large stones which had been plowed up were taken from the field. 
As a matter of course a consid(‘rabIe (piantity of subsoil was thrown 
up, and the presence of this subsoil at the surface would, to a <*ertain 
extent, decrease the yield of corn during th(‘ first year, but it w'^ould 
improve the condition of the soil for the second and succeeding years. 
On one jfiece of land, and (\s])ecially on s(‘veral washed knolls, a 
(piantity of manun' from an old corral was spri^ad ov(‘r th(‘ surface of 
the land })efor(‘ ])low ing. In addition lo these nndJiods of improving 
the (‘ondition of th(‘ soil, and h(‘nce the gmn'ral condition of tln‘ ])lants 
themselves, a crop of (‘rimson clover si'ed was sown between the corn 
rows at the last cultivation just before the crop was laid by. Not 
Old}" has clover never b(‘en ])lanted in tlusse islands, but no crop what- 
ever is ordinarily used on the land where corn is planted to retain the 
surface soil and prevent washing. On all of these cornfields a gO(xl 
many milch (*ow\s and horses are pastured after tin' crop has been 
harvested. A crop of clover, grown on th(‘ land after the corn is 
harvested, would not only improve the (‘ondition of the soil for 
succeeding corn (*rops, but would also supply forage during the cold 
and usually rainy wdntcr season. About an acre of a small white 
bean was sowm during the winter of 1902 on a i)art of this experi- 
mental cornfield, with a view not only to enriching the soil by 
turning under the (‘.roj), but also to see if an inb^rmediate money crop 
could not be produced during the tiim' that the ground was idle. 
This part of the exp(u-iment was not very successful, the yield of 
beans being too small to warrant anyone attempting to grow them 
for profit, but the vines and stubble w<ue, inste^id of being burned, 
turned under and the humus content of the soil incrciised to that 
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extent. Not only W(‘re a number of improved varieties of seed corn 
planted, })ut an (wperiimmt was made in method of planting. Instead 
of dropping tln^ seed by hand, as is (uistomary in this district, a 
portion of the land was planted with a one-horse planbu’, and on one 
portion of the ti(dd the seed was dropj)ed in deep fui*rows instead of 
iKMiig planted on the smooth surface. This (experiment is not yet 
comphded; in fact it will ])e ])(\st to continue this experiment tliioiigh 
a term of ycairs. 

At the (*nd of dune of th(’ ])resent iiscal year the (*orn i)lanted on 
the land on which the manure had b(‘en a])])lied was looking (\specially 
tine, and th(' corn which had been plantcnl in de(‘p furrows in plowed 
land was also in bettiu* condition than that which had been simply 
[)lant<‘d in surface^ rows. Two of th(» vai*ieti(*s, the Lcaiming and the 
Hoone County Whit(% w(‘r<‘ making a much more favorabh'v growth 
than any of th(‘ others, or than what may he calh‘d the native corn. 
K(^])orts ns*(d\t‘d since' dun(‘ indicab' that tlu'se* two varieties are 
particularly ada])ted to cultivation in tin* Kula district. 

POTATOES. 

The potato experiment bc'gun during lb02 was (‘ontinued. A small 
<liiantity of seed of the -I varieties. whi(*h showe'd a t('nd(*ncv to i*esist 
the black rot, was ]>rociir<‘<l from Maim', rnfortunately, the sO('d 
was d(day('d in transit. It did not tirrive until fully a month after the 
time for planting ])otato(‘s, and then in such bad condition that only a 
few tulM'rs of ('ach vai i(‘ty w(‘re h'ft to plant, d1iis failure to procure 
good se<*d of course' re'ude're'd it imj>ossibh' to (‘ontinue the ('xperi- 
ment as planned last year. In tlu' nu'antime, through correspondence 
with th(' Oflice of Kxja'rinu'nt Stations, we had bee'u infornuMl in regard 
to ex])('riments which W('re lieing condueb'd by the Ohio Experiment 
Station in tJie treatment of j)erhaps this same potato disease. A 
(piantity of sec'd was ])ur(*has(*d in the Honolulu market and the work 
was continued on the sanu* laud in tiu' Kula district, but with a view to 
finding out whether active imnisun's could not be us(hI in fighting the 
disease. The potabx's wer(' soak('d in a solution of 3 pei* c('Jit forma- 
lin for from twenty- minutes to half an hour just Ix'fore planting. 
Tlien the scuhI was dropped in furrows, eov('red, and then the wdiole 
furrow was sprayed w ith the per cent formalin solution, as Professor 
Selby, of th(^. Ohio Experiment Station, had stated in his report in 
regard to a similar disease that this treatment, both of the seed 
and of the soil, with formalin in a measure insures the (*rop agjiinst the 
destrui'.tion by the very s(‘rious fusarium fungus. Tin' formalin eosts 
about 25 cents per pound in the local market, and about 40 pounds were 
used in treatitig tlie s(‘ed pobitoes and in spraying the furrows where 
the potatoes were planted on 1 a<*re of land. The cost of applica- 
tion was not excessive, and if formalin could be procured at cheaper 
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prices, as it undoubtedly could be in larger quantities, an acre of 
potatoes should bo treated at an expense of less than f 10. The plants 
on this treated plat were comparatively free from the quick rot,” 
although some individual plants throughout the patch were affected 
by it. Indications at the close of the year were that this experi- 
mental plat woiild yield a fairly good crop of potatoes. While not 
wivshing to definitely recommend this method of treating poUitoes to 
prevent the quick rot,” it is believed from the results obtained from 
one year’s work that this method is not only practicable, but econom- 
ical as well. In the case of a fungus of this kind, which lives entirely 
in the soil and which remains in living condition in the soil for cer- 
tainly two or three years, the only other method of fighting the fun- 
gus which causes the disease would be to plant some other crop 
which it does not destroy. We can at this time recommend no other 
crop to substitute for potatoes, and hence believe that the vstation 
has scored a decided success as a result of this experimental treat- 
ment of the land itself to destro}^ the fungus. It is not recommended 
as an invariable method, but the indications are that the treatment 
either of the seed or of the soil, or of both the seed and soil, with a 
comparatively strong solution of formalin, a powerful disinfecbint 
and germicide, will give some measure of insurance against total loss 
of the potato crop from this quick-rot” disease. 

TABO. 

The taro experiment begun in the previous year was continued. 
The first trial crop was harvested in September, 19(12, and the plants were 
found to be almost entirely free from the root-rot disease. The yield 
on the trial plat was much greater than on any of the other taro patches 
which had not received treatment to prevent root rot. A new crop 
was planted on the same land, in October, 1902, The hules being 
selected from plants which were not diseased, no further application of 
lime or fertiliz(‘rs was made. The effect during the present growing 
season of the fertilizers and lime applied last year has been more marked 
than during the previous season. While the crop has not been harvested, 
the general appearance of the plants indicates that they are much 
healthier than any of the untreated surrounding patches. In the 
absence of laboratory facilities to study the nature of the disease and 
determine whether the fungus is infectious, as has been supposed, 
arrangements were made with Doctor Pierce of the Pacific coast path- 
ological laboratory, of the Bureau of Plant Industry, at Santa Ana, Cal., 
to study the etiology of the disease. A considerable quantity of dis- 
eased taro was sent to Doctor Pierce, who is now carrying on an 
investigation in regard to the nature of the fungus. The second taro 
disease, of apparently bacterial origin, has proven very serious around 
Honolulu during the past season, A microscopic examination of 
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infected roots show the fibro- vascular bundles to completely clogged 
with great masses of })acteria. However, in the cavse of this second 
root rot, which may be called a brown core rot, no experiments or 
investigations have ]:>een made, because of a lack of proper laboratory 
equipment. 

TOMATOES. 

In February, 1903, the first experiment with tomatoes was under- 
taken. One hundred and forty-five varieties were secured from dealers 
in the United States, Australia, and Europe. The idea of the ex|>eri- 
ment was in the main to determine what are the best commercial 
varieties for this climate. The tomato plant grows here as a perennial, 
but in the case of almost all of the varieties there is a l apid deterio- 
ration in the quality of the fruit, especially when seed from improved 
horticultural forms, locally grown, are replanted year after year. 
While tomatoes are continuously on sale in our markets the (quality 
is not of the best, and the statement is often made that good tomatoes 
can not be grown here. The plan of the experiment was as follows: 

Three methods of planting were tried, in flats or boxes. The first 
planting was in large flats under cloth. After two weeks the seedlings 
wer(‘ transplanted to small flats under cloth, then hardened off in the 
open air preparatory to finally transplanting them to the field. The 
'^('cond method was to start the seed in small flats under cloth and 
harden them off in the flats by direct exposure to air and sunshine. 
The third plan was to start the seed in flats in the open air, with only 
partial protection from the wind. In th(» field three methods of 
planting were used. The vines were placed in the farrow, on the 
ridge, and on the level surface of the ground. Thirty vines were 
used of each variet}^ ten vines in a row. Two vin(\s in each row wore 
fertilizc^d with nitrate of soda and Thomas slag. One vine in each 
row was rigorously pruned back. The blossoms weie pulled oft* from 
two vines in each row, and the plant was not permitted to produce any 
fruit until it had made a strong growth. Two forms of trellis wore 
used to keep tht' plants up off the ground. Some plants w'^ere simply 
tied to a stake, and in the case of others a lath trellis was placc'd along 
both sides of the row to keep the lower branches off the ground. The 
chief difiSculty in growing tomatoes here is to get them of good size 
and color. Theie is a fruit fly which stings the tomato and deposits 
its eggs in the fruit, and these develop into rnaggot/S 'whi(*h utterly 
ruin the fruit. Observations were also made in regard to the effect of 
different methods of treatment on this fruit fly. Notice was taken in 
regard to the sha|>e, thickness of skin, size, sweetness, keeping quality, 
etc., and the extent to which the tomatoes rot on the vines. Some 
varieties show quite a marked resistance, both to the prevalent tomato 
rot and the attacks Of the tomato fly. 
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An analysis was inad(' ot* tho soil on which those toniatoes were 
^Town. It contiiined ])<)tasli, d.r>8 per cent; lini(\ 1 per cent; iiiagne- 
siiini, 4,55 pel* emit; phosphoric acid, <>.T5 [hm* cent, and nitro^*en, 0.38 
per(*ent. It will thus l)(‘ seem lhat (hi.ss<^il is (exceptionally rich. The 
only fertilizers re(|uired were linu' to balance, the magnesium and a 
general f(*rtiliz(‘r to rejilace th(‘ elenunits reniovx'd. Th(i hij>*h pi'r- 
(‘enta^e .of nia^nesium in this soil is unnsiial, although it ])(*ars the 
relation to lime which many of the Hawaiian soils do. Tin* toma- 
toes on this })lat i;'rew too rankly to produ(*e the In'st results. Many 
of the varieties showtal a tcmdency to keep on producing vine indeii- 
nitely without tlowerinj^* or s(‘ttin^* fruit. This experiments was not 
carried throu< 4 *h to a (‘onclusion ln'cause Mr. F. Sedgwick, agri- 
culturist of the station, n'sigmal before the' comphdion of the staison’s 
work and no ap})ointment has as yc^t bcum ma(h‘ to till Ids plae(*. 
Is\'verth(‘less, many facts in regard to th(‘ cultivation of this crop have 
been (h'termiiuHl, and th(‘ results will Ix^ [mblished some time during 
the next iiscai year. 

FORAGE PLANTS. 

Thi' dairying and grazing industry is siM'ond in imjiorbincc' to sugar 
in Hawaii. Fpwai'd of 25,000 In^ad of catth* ar(» rais(*d on the 70 or 
more ranch(\s which comprise fully four-tifths of tin' total anai of the 
islands. Tiie numbm* of dairy catth' has not liemi (h‘t(M*mined, Imt 
tlier(‘. ar(‘ b('tw(‘en 25 and .‘>0 (lairi(‘s in tin* vicinity of Honolulu, 
and a larg(*. number of tin* stock ranclu's have dairiivs for tin', pro- 
duction of cream (U* butti'i* for su})j)lying tin* lo(*al track' on this and 
other islands. The forage problem is, as may be r(‘adily sc'C'u, one of 
the most important lines of investigation. Some work has In'i'ii done 
during tin* past year in the way of pn'liminaiy surv(*y of the tit'ld. 
A numiH'i* of ranclu's have been visitial on Oahu, Kauai, Molokai, 
Maui, and Hawaii. The spcadal ag('nt in cliarg(* of this station w^as 
made an honoraiy member (jf tin* Hawaiian Live Stock Association 
at its annual meeting in Honolulu, iS’ovember, It is the aim of 

the station to un(l('rtake, as soon as pra(*ticable, experiments along the 
lino of animal industry. The original land di.visions throughout the 
Territory of Hawaii extendc'd in narrow Avedges from the mountain to 
the sea. In the ('.arly days, before*- the settlement of th(\se islands by 
white men, the land b(dong(‘d to the king and was by him parv'cled 
out to th(‘ cdiiefs. The people owned no land. The ich^a was to give 
to every chi('f a patch of land whicdi should contsiin mountain land for 
supplying timber and iiber jilants, valU'v land for taro and food plants, 
and a strip of sv^a bea(*h for the fisheries. These original land divisions 
have been perpetuated so tliat praeti(*ally all of the ranches and estates, 
at least the original ones, are in the form of long narrow strips or 
wedges, extending from a broad fringe along the seacoast, in a nar- 
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n>w strip, backalon^ soinc valle}^ to where it narrows to its source 
in the mountain ran^e. Because of this ori^irtal method of dividing 
the land, most of the ranges contiiin mountain pastures, where the 
vegetation is rank and where rain falls in man^^ (nises almost (‘ontinii- 
ously througliout the year; and dry and almost rainless belts, with 
scanty vegetation along the coast. The middle ranges, ])etwecn 2,000 
and 5,0t)0 feet elevation, are usually the best. In studying the plant 
growth of thes(' island ranges the most apparent fact is that there are 
so f(*w^ species of grass. Two introduc(*d forms almost completely 
occupy the larul. Tlie Manienie or Bermuda grass of the southern 
United States has ov(*rrun tin* land from the seacoast to an elevation 
of 4,000 feet. Above this altitude the Hilo gras.*-,, co)r}n<ja- 

UiuK one of tlu' w^ater gnis.se^, occupies the land almo.st to the exclu- 
sion of oth(‘r spe(‘i(‘s. T1 hvs(‘ two foreign grass(‘s hav<‘ almost entirely 
run o[it the native gi'as.s flora, and on some of the richer and more 
open rang(^s om‘ ma\ ride all da\ without ^eidng siny other grass 
which (‘onstitutes any con^i(h‘i*able propoidion of tlu' feed. Again 
there are districts, (‘specially along the leeward coasts of the ditferent 
islands, wdnu’e tin* rainfall i^ so slight that noin* of tin* turf-forming 
grass can grow . Theix' are many <‘\am])le^ of such lands practi(*ally 
A\ithout V(‘g(‘tation, (‘\c(‘])t aftcu* tin* wint(‘r rains. Bractically, the 
oidy rains which may be d(‘]M‘nded upon ai(* tin* Konti o]‘ southerly 
storms, during the winter vseason. Tin* rainfall in some of these dis- 
tricts, esp(*cially to tin* h*ew’ard of tin* thr(*e high mountain pi'aks, Halia- 
kala. Manna Loa, and Mauna K<*a, averages less than 10 inch(*s per 
annum, w ith occasional s(*asons w h(*n no rain ftdls at all. From such 
practically rainh'ss r(*gions tln‘re is every gradation of rainfall u]) to 
iiOO inch(‘s p(*r armum, and Inu'e, as in all ()ther countries, tin* amount 
of rainfall gov(*rr(s the amount and (juality of tin* \(*getation. In the 
early days oin* of the nati\e grasses, known as Bili {flcffnqxHjon v(m- 
forfux)^ a sp(‘cies which is also common in tin* southwestern Ibiited 
Stat(*s, was abundant on the leeward coasts at an (‘levation of fnuii 
20<) to l,tKH) f(‘et above* sea level. However, ov<*rstocking has almost 
entin'ly destroyed this grass. 

Here, as in the llocky Mountiiin region, the upper mountain pas- 
tures, with th(‘ir luxuriant forage, are very satisfactory for raising 
\oung stock, but to fatten (*attle for the market they must be driven 
down to the pastures at a low^er elevation. The greatest number of 
sp(‘cies of plants which are eai(*n by stock are found at the higher 
elevations. The fattening pastures contain piiiu'ipally the one spe<*ies 
of grass only, the Manienie. One of the chi(*f problems is to intro- 
duce variety on this dry-land pasture by the introduction of grass and 
forage plants from other seiniarid regions. A cooperative experi- 
ment was arranged with Prof. J. AV. Spillman, in (‘barge of the grass 
and forage plant investigatioiiB of the U. S. Department of Agriculture. 
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ProfeHsor Spillman Huppliod the station with a considerable quantity of 
seed of about a do^en of the best gi*assos of the western plains. The 
seeds wer(3 sown on the ranch of the American Sugar Company, on 
western Molokai. Because of the delay in the transportation of these 
seeds, they did not reach the islands in good time to secure the best 
results. For that reason only a portion of the seed was sown. The 
entire west end of Molokai is extremely dry. Tln^ land i.s gently 
rolling and in the main without deep ravines or gulches. The highest 
point on this part of the island is about 2,000 feet. There is an entire 
lack of springs or running streams. Nc'V'ertheless, on this portion of 
the island about 5,000 sheep and several thousand head of cattle are 
ranged throughout the year. The soil is extremely fertile. *‘The 
vegetation is quite scanty, ('xcept for a few weeks in early spring, 
after the winter rains have germinated the seeds of the annual grasses 
and weeds. The best of the pasturage does not last very long. This 
land was (*bosen as being about th(3 best on w hi<h to try an experi- 
ment with the introduction of dry-land grasses from oth«'r (‘ountries. 
The land chosen for the experiment was harrowed with a straight- 
toothed harrow, and the seed sown directly afterw^ards. This was done 
after one 'of the late rains of the spring of lh03, Imt there being no 
heavy rain siihse<pient to this time the results have not bemi very 
satisfactory. However, a start has been made and a good many 
plants of several of these new grasses have Ix'cn obtained. Thesis will 
undoubtedly in time ])ro(liic(‘ seed and serv(3 as a center for th(i distribu- 
tion of seeds over the rest of th(‘ range. Because of the lateness of 
the season only part of the seed ree.eived from Washington was used, 
and the balance will be sown about the Jst of October during the 
coming year, as from that tirin' on the regular rains may he expected. 
C^ircular letters were s(uit to all the memhers of the Stockman’s Asso- 
ciation, recpicsting th(*m to send in to the station samples of the native 
grasses and forage plants for determination. It is intended to publish 
a list of the native and introduced foragt' plants of the islands as soon 
as sufficient data in regard to their existence or cultivation throughout 
the islands are secured. Practically all of the beef sold in the local 
markets is from animals wdii<*h have been fatteru'd on the open range. 
Very little has been done in the way of feeding stock on alfalfa, 
corn, etc*., except on one of the ranches of Kauai, where the cattle are 
fattened on the waste from a starch mamifactory. Some experiment/S 
have been made with alfalfa. It grows very well from the sea level 
up to 2,500 to 3,000 feet elevation. Most of the alfalfa gi'own is 
irrigated, but there have l)een several very successful experiments on 
a small scale in growing this forage crop without irrigation, especially 
at a higher elevation where the rainfall is more abundant. Plans 
are being made to undertake work along the lines of the economical 
fattening of cattle for market. 
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BAraTma* 

Much work is to !>e done in investigations along the lino of dairying, 
especially in the compounding of rations. Sorghum and Johnson 
grass, known here as evergreen millet, are practically the only forage 
plants cultivated for feeding dairy cattle. The required nitrogenous 
feeds are supplied by ))ran, middlings, and other milled feeds imported 
from California. Again, while there are many dairies whi<*h have full- 
blooded and grad(' Jcirsey, Ilolstcun, and other milk breeds of (‘attle, 
certainly the majority of the mih‘h cows on the islands are scrub 
stock. A cooperative (‘xperirnent will b(' undertaken with one of the 
dairies in the vicinity of Honolulu to work out some of the problems 
in connection with this industry. Much valuable work in the cultiva- 
tion of forage plants iu*w on the islands is being carried on by the 
agricultural department of the Kamehameha Boys’ School. Prof. 
F. (i. Krause, who is in charge of this work, has pr<‘sented a number 
of papers at tlie farmers’ institute, giving tlie r(‘sults of his investiga- 
tions, Some of these j)a}K‘rs will shortly be published for general dis- 
tribution, as the information cemtained in them is equally valuable for 
all of the islands. 

ANIMAL DISEASES. 

According to the report of tlie president of the }>oard of health of 
Hawaii for 9tl0 cattle, out of a total of slaughtered for the 

Honolulu market during the six months ended December HI, lb()2, 
wiu’i* infected with liver fluke. Two hundred and fort v -seven, out of a 
total of 4:S7 calv<\s exainiru'd during the same period, also showed 
infection. The liv(*r fluke is an internal ixirasite which (‘xists for only 
a portion of its life cycle in the bodies of warm-blooded animals. In 
the early stage of its development it is parasitic within the* bodies of 
certain finvsh-water snails. It secures entrance to the bodies of cattle 
in the drinking water or through the cat th^ eating the succulent gi’asses 
growing around stagnant water holes, on which the snail also feeds. 
During the stage of the existence of the fluke, wlum it is parasitic 
within the l>ody of the snail, it is extremely minute, Imt when it eaters 
the body of the animal and finds final lodgment in the ducts of the 
liver it grows into a flat, worm-like body, often 8 inches or more in 
leqgth. Its preserue in the liver of the infected animal, especially 
when it exists in any considerable number, often causes tlu' death of 
the animal. An epidemic of losscvs from this source wuis reported to 
the station from the windward side of the island of Oahu, The cattle 
principally affected were 3 "oung cows from 2 to 3 years old. An ani- 
mal which is infested with liver fluke becomes extremely emaciated, 
and <5an be distinguished at a distance in the pastures because of its 
standing alone, with head up, and apparently without inclination to eat 
B. Doc, 148, 58-2 ^26 
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or move. Death usually occurs through efTusion of the blood serum 
into the abdominal and lung cavities. This is followed by the forma- 
tion of dropsical swellings along the under side of the body, extending 
forward to the neck and throat, at which time the animal usually dies 
from suffocation. A number of post-mortems were made and notes 
wore taken in regard to the symptoms. In every (‘ase where the car- 
casses of (‘attle which had died wmu-c' examined, enormous numbers of 
the flukeworrn were found in the liver and bile ducts and in the gall 
bladder. The blood be(‘()m(‘s almost entirely free from red corpuscles, 
and the animal dies because of the dropsical condition whi(‘h ensues. 
As the liver fluke, to (‘ompl('t(‘ its round of existence, must pass a por- 
tion of its life in the body of the snail, the drainage of marshes and 
water holes, wht^re tin' rank v(‘getation har])ors the snails, will prevent 
the inbadion of stock. Idver fluk(‘ is w^orse in the windward districts, 
w^here the rainfall is high, and also in the uppm* mountain pastures. 
Cattle which are confined throughout tludr life to pastures on the drier 
portions of the islands are seldom infected with liver fluke. The 
remedy in all cases is to s ('0 that an abundan(*e of fresh water is sup- 
plied the cattle so that they w ill not be under th(‘ mavssity to frequent 
the stagnant water holes which supply the sourc(‘ of infection. 

TOBACCO. 

A small amount of Sumatra tobacco was growui under cloth at the 
experiment station during the spring of L9(Kk Wliile the crop w^as 
not of the best, liecaiise of the soil not being suited to this typo of 
tobacco, the results olitained w’ore so promising that a mon* extended 
experiment will )>e condueted during the next year. Up to this time 
th<‘ Hawaiian Islands have been almost absolutely di'pendent upon 
a single crop, the cultivation of sugar can(‘. A iiumlxu* of causes 
have contributed to the decrease in the amount of profits from sugar. 
Because of this, and also because of the necessity of having more than 
one industry on a paying basis in this country, it has been considered 
advisable to do all in our pow(‘r to further the establishment of new 
agricultural industries. A <mrsory examination of the islands, and 
especially of certain districts on Maui and Hawaii, lead me lo believe 
that there are considerable bodies of land well adapted to the cultiva- 
tion of tobacco. A more extended survey of this district will be made 
during the next fiscal year, and^ if possible, a cooperative experiment 
in tobacco culture will bo arranged under the direction of the tobacco 
expeiis of the Bureau of Soils. 

VANILLA, 

The vanilla l:)ean is a cured fruit of the vine belonging to the orchid 
family. This plant is a native of Mexico, and the world supply of 
vanilla comes from Mexico and from the tropical and subtropical 
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islandn in the Pacific and Indian oceans, from Madagascar to Tahiti. 
It has lon^ been in cultivation in Hawaii, but, except on one planta- 
tion on the island of Hawaii, only as an ornamental in house yards. 
It seems to be extremely well adapted to cultivation at the lower eleva- 
tions, below 1,500 feet, especially on the leeward side of the islands. 
The principal requisites are a light soil, porous subsoil, moist atmos- 
phere, and prote(‘tion from strong wind. Tlie flowers require hand 
pollination; otherwise they will not produce fruit. An experiment in 
curing and fermenting the vanilla pods to produce the commercial 
vanilla was naide at the station in the early months of 1008. Pods 
for this purpose were supplied by Hon. S. M. Damon, of Moanalua, 
one of the suburbs of Honolulu. As a result of this experiment in 
the fermenlation of the erop, and also because the vanilla plant grows 
so widely and so well from one end of the gi*oup to the other, and 
also becausi' the plants now growing here do not se(un to be infected 
with any of the serious diseases which aflect this crop in other coun- 
tries, the outlook for the cultivation of vanilla on a somewhat extended 
S(‘ale is very bl ight. The prime re<(uisites to make the cultiv ation of 
this crop a success are the sidection of a suitable location at a low 
(devation. when' there is protection from the full sweep of the trade 
winds. Constant and careful attention to ev'cry detail of cultivation 
of th(' plants, th(' pollination of the flowers, and the fermentation of 
the pods (o produce a select finislKal product ready for the marki^t is 
of even gn^ater importance. The sole difl‘eren(‘(‘ ladween a crop of 
vanilla w^orth $1 a pound and one worth from $10 to $15 is the care 
given to the croj) from the time the cuttings are planted until the 
finished product is marketed. 

SISAL. 

In 1898 the Ilaw^aiiaii commissioner of agriculture and forestry 
secured 20,090 sisal j)lants, which were carefully set out at that time in 
a large number of localities throughout the islands. This introduction, 
and ('specially the wide dissemination of the plants after they reached 
the islands, pi’oved to be of great value. A few^ yea is after this origi- 
nal introduction of sisal a plantation for the (‘ultivation of this crop 
was formed on the island of Oahu. The sisal plant grows as well here 
as anywhere else in the world. It is thus far entirely free from any 
serious insect or fungus disease. The quality of the fiber produced is 
exceptionally good, bringing almost as high a price in the markets of 
the United States as the best fiber imported from Yucatan. This crop 
is one which may he cultivated advantageously on lands wdiich are 
extremely dry, although it shows a surprising adaptation to districts 
where the* rainfall is 100 or more inches j)er annum. Nevertheless, 
the best fiber is produced where the plants grow within a few miles of 
the Kona coasts. Coral soils have been considered the Ijest for this 
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crop, probably because' the whole peninsula of Yucatan, where sisal 
is the main crop, is of coral formation. In the Hawaiian Islands 
sisal seems to do just as well, and the quality of the liber is certainly 
not inferior, wliether it grows on conil flats along the sca(*oast or on 
volcano formations where the soils are deficient iii lime. The lee- 
ward or Kona districts of the Hawaiian Islands arc naturally adapttMi 
to the cultivation of this importfint fiber plant. During the past year 
a large number of new plantations have been started, and while there 
is at present only one plantation of some fiOO acres which is marketing 
sisal fiber, the next two or three \ ears will see a very considerable 
increase in the quantity of filx'r exported. 

PEPPEBS. 

Two species of pepper plants, Cap^iicum annuintt and (\ frufiscem^ 
are widely scattered in a s('miwild condition throughout the islands. 
Both species w('re undoubt ('dly introduced from Mexico (>]• South 
America, and soon found ready acc(q)tance by the native population. 
The original culthated forms have been grown so many years without 
cultivation that tlu'V have rev^erted to the original speci(*s. Instead 
of being annual, this species is here truly jHMi'nnial, In almost any 
situation in wdjich tlu' seed falls the plants wliicli spring up ^dcld 
enormous <|uantities of fruit. In consid('ratif)n of the fa<‘t that large 
quantities of dried peppers are imported annually into the United 
States from foreign countries, the question of cultivating tliis crop 
here has often been considered. Within the last tA\elve months two 
small plantations ha\e lieen established for growing this crop. A 
quantity of the fruit was dried at the experinumt station and samples 
were sent to some of the leading dealers in condiments in the United 
States. A number of them replied to the eftect that the samples sent 
were of good (*ommercial quality and sevei*al olfers w^ere made, pro- 
vided a suffici('nt amount of the dried peppers could be gotten together 
to pay for shipping them. 

This plant grows like a A/eed at all of the lower elevations of the 
islands, and Avhile th(‘ profits from the <*ultivution of this crop may 
not be comparable to tliose of coffee, sugar, vanilla, or sisal, the prices 
secured for the samples whi(*h have been sent to the eastern markets 
indicate the possibility of inaugurating an industry which will yield 
a very fair margin of i)rofit. Practically the only labor in connec- 
tion with growing peppers is that of picking them. The method of 
curing is simply to dry the j>ods in the sun and to protect them irom 
rain and moisture during the curing process. 

OASTOB BEAirS. 

The castor-l)ean plant, so well know n as an annual ornamental in 
back yards and gardens throughout the United States^ is perennial in 
Hawaii. It is not known what the extreme life of this tree is in the 
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Tropics. There are many specimens all through these islands at 
elevations from seaeoast to 3,()00 feet which Imvc attained the height 
of 30 feet or more, with a trunk diameter of sometimes more than 20 
inches. It is certain that its introduction into the islands dates back 
almost to the time of the arrival of the first missionaries. Consider- 
able experimenting has been done with this crop for the production 
of the seeds both for export and for the local manufacture of the oil. 
There are already in operation two plantations which total an area of 
upward of 100 acres, and within the last six months of the fiscal year 
these plantings have been veiy largely increased and many plantations 
on other islands are engaging in a small way in the cultivation of this 
crop, with a view to incuu^asing their acreage should the pr(\sent favor- 
able prices for the beans maintain. There is a ready market for the 
castor bwins in Honolulu, or they may bo packed and shipped to the 
San Francisco or Eastern markets. The crop practically requires no 
manipulation to produce' a finished product, differing in this regard from 
most tropical products which rccjuirc various processes of fermenta- 
tion. The metluKl of planting differs somewhat from that in vogue 
in other <‘ountrie.s where tlie (‘astor bean grows. The seed is planb^d 
wliere it is to remain on land which has been thoroughly and deeply 
plowed. Th('. rows tuv made from 20 to 24 feet apart and the castor- 
bean trees are allowed to grow 15 feet apart in the rows. As soon as the 
plants ar(‘ 2 feet liigh (h(‘ terminal bud is nipped off*, forcing the produc- 
tion of lateral shoots. These in turn are nipped to compel the tree to 
braiu’h as inindi as p<)ssn)le. By this method of treatment a very broadly 
pyramidal growth is ])roduced, with very much greater bearing sur- 
fa(*o than if the tree' were permitti'd to establish an upright form. 
Another advantage of this style of ])runing is that the clusters of seed 
pods are kept within e{isy reach of the laborer w ho picks them. The 
ground ]>etween the rows is kept in a good state of cultivation. For 
the first year at least, or until the lab'ral branches of the castor-bean 
plants have extended so as to fill the rows, an intermediate crop, such 
as sweet potatoes or corn, may Ix^ cultivated between the rows. The 
average yield, judging from those jdantations wdiich are now in l>ear- 
ing, ranges from 2,500 to 3,000 pounds of seed per acre per iumum. 
The drawl>acks connected with the cultivation of this crop are chiefly the 
fact that there is no general harvest season, but the seed must be picked 
at frequent intervals throughout the year. On a small plantation this 
item of expense would be very serious, but on plantations of any con- 
siderable size it would not have to.be considered. The castor bean is 
a crop which at the present time has very few enemies in this countr3^ 
The plant grows wild from sea elevation to the elevation of 3,(K)0 feet 
or more, and the bent oil-l)earing v’^arieties thrive equally as well as 
the wild forms. It is a crop which seems to be well suited to small 
landholders. 
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FINEAPPI4ES. 

There are two large pineapple canneries in successful operation on 
the island of Oahu. Pineapples grow very thriftily at middle eleva- 
tions on all of th(' islandvS, especially from 1,000 feet upward. Experi- 
ments in the cultivation of this crop have been carried on for fully 
twenty years. Practically all of the known varieties have b<'.en 
imported from all parts of the world where this fruit is grown. As a 
result of these (experiments, carried on by private individuals, it has 
been found that the Smooth Cayenne', variety is the best adapted to 
Hawaiian (‘onditions. 

The fruit attains a degree of ('xcellence not surpassed by any other 
crop of subtropical fruit. It is said that previous to th(‘ annexation 
of the Hawaiian Islands, caniu'd pineapples imported into the United 
States from here were made to pay a duty as fruit preserved in 
sugar, although, as a matter of fact, no sugar was used in tlu^ caniiing 
process, the fruit simply being preserved in its own juices. 'Fhe 
Hawaiian canned p)ineapples are superior in (juality to any others now 
placed on the American market, because th(‘y are allowed U) ripen and 
attain their fullest developmient in the lield. They compede in the 
markets with similar fruit which has lanui shipped from the West 
Indies or Mexico. Pineappih's which are shipp(‘d long disbiiKies must 
be harvested before they are completely ripe, and hence none of the 
same class of goods p)ut up for the Eastern mai'kets can in any way 
compare in (quality or ^ia^or with the Hawaiian pines which are not 
placed in cans until fully and completely ripe. Th<^ prices obtained 
by the local packers for their p)roduct are Jiiiich in exctvss of i)rices 
obtain(*d })y the cannei*ies anywhere on the mainland. The demand 
for our product has been thus far much greater than the possible 
supply. The {)ines hav(' not been affected by any serious disease. 
They are also comparatively free from insect injury, the only pests 
infesting the p)lants being iiu'aly bugs and scale insects, and these in 
too small numbers to cause any s(*rious damage. The soils devoted to 
pineapp)le cultivation are at an elevation of from 1,000 to 2,000 feet. 
The mean summer temperatures of this pineapple \ye\t range from 5 to 
10 degrees lower than temperatures in the vicinity of Honolulu or at 
sea level. The soils are mostly virgin, never having beim used for 
any other crop. Being somewhat acid, the soils improve with culti- 
vation and give l)ett(‘r results the fourth and lifth year after setting 
out the plantation than the second year, when the first crop comes into 
bearing. There ai-e many thousand acres of land suited to the culti- 
vation of pineapples, and the industry is c*apable of very gimt expan- 
sion. As long as the Hawaiian growers maintain the high standard 
of excellence now existing, there will be an almost unlimited market. 
There is now a very considenible trade in the shipment of the fresh 
pines to the markets of the Pacific coast, an industry which is also 
capable of considerable extension. (PI. XV, fig. 1.) 
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COTTON. 

The ruling high prices for cotton during the last twelve months 
have caused many inquiries in regard to the possibilit}^ of cultivating 
this crop in these islands. A considerable amount of Sea- island cotton 
was grown here during the period from 1860 to 1870. From the 
latter date there was a marked falling off in acreage and before the end 
of the next decade the industr}^ was entirely abandoned. There are 
many cotton plants grown mainly for ornament in yards on all of the 
islands. The plant shows a tendenc}' to live almost indefinitely, there 
being many individual plants in the city of Honolulu which are 
known to be from 1.5 to 20 years old. There would be no difficulty 
whatever about growing this crop on a commercial scale in these 
islands, as there an' thousands of acres of land not adapted to sugar 
cane whi(*h could be, at v(‘ry little cost, converted into cotton fields. 
Cotton is not a crop which brings very large returns per acre, but it 
has this in its favor that it is a (‘a.^h crop. Occasional experiments 
have ])een made in the cultivation of this (Top. The (piality of the 
fiber and the yield compare \ ery favorably with the average results 
throughout the Soiitinu n Sttites. However, there are no cotton gins, 
so that there would be no local market. A factor which might be 
taken into consid('ration in an attempt to establish the cultivation of 
cotton in these islands would In* the proximity to tin' Japanese and 
Cliinese markets. If this crop is <'ver grown on an extensive scale, 
the prices obtained for the fiber shoxdd he higher than the ruling 
prices in the South b\ the amount of diff‘eren<‘c in freight between 
(iaiveston and N(‘w Orleans and the Pacific coast. The average 
steamship jiassage from Honolulu to Ja[)an('se ports is from nine to 
ten days, and freight rates of cotton from here to Japan should ])e 
correspondingly much chc'aper tlian from (lulf of Mexico ports. 
Provided <'otton can be grown here for export to the Orient, the 
average of prices received by the producer should be enough higher 
than the av('rage prices in >(ew Orleans to return a v (T‘y fair margin of 
profit to the Hawaiian grower. This station has grown several of the 
best varieties of (’otton. Other expi'riments, on which more careful 
notes will be taken in regard to yield and (juality of product, will be 
undertaken should there be a demand for information in regard to the 
cultivation of this crop. 

SUGAR CANE. 

The cultivation of sugar cane has for thirty years been the dominant 
industry in the Hawaiian Islands. The land at present under cultiva- 
tion in this crop constitutes the coastsil plains and a belt of land 
extending backward from the seacoast a distance of from 3 to 10 
miles. The location of the plantations has been governed in the past 
largely by the available supply of water, either for irrigation or, on 
those plantations where irrigation is not required, for flaming cane to 
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the mills. The watei' supply has been develope<i remarkably withili 
the last five years, over and al)ove what was considered to l>e an 
available limit previous to that time. As a result, either by the dii^- 
covery of new underground sources of water supply or by utilizing, 
by means of engineering enterprise, supplies of water previously 
considered inaccessible, it has been possible to greatly extend the 
area devoted to the (‘ultivation of this crop. At the time of the 
passage of the reciprocity treaty the Hawaiian minister at Washington 
stated that the possible yield of sugar would never ex(*ecd 100,000 
tons. At the ti»ue of the revolution, ten years ago, the advo(‘ates of 
annexation advanced the belief that th<' annual yield of cane sugar 
would ne\er exceed 250, ()(K) tons. The development of new sources 
of w^ater '^ux)ply and the conservation or improvemient of existing 
souiees of water have so changed the situation that, at the present 
time, no one can properly set a limit upon the amount of land av^ailable 
for the cultivation of sugar cane. The limitations are no longer those 
of available land and available watex% l>ut only such as are mark<*d by 
the abilit;\ to obtain working capibil atid labor. The elimate is ideal 
for the growth of the sugai-cane ])lant. The soils, natural! v fertile, 
are capable of (juii'k response to the application of ft'rtilizers and 
modern methods of cultivation. The fact that the islands are sur- 
rounded in ever} direction b} 2,(MK) miles or more of oc(‘an has 
worked to jirevent tluMritrod action into thi'se islands of tin* nunuTous 
fungus dis(nisos and insect pests which have so s(‘riousl\ aflecti'd the 
cultivation of sugar cane in the continental eountric^s. 

As before stated, jiracticallv the onlv limitations to pi event the 
indefinite expansion of tlie area ('ultiv^ated in sugar cane in tln^ Hawaiian 
Islands is the eajaicit}^ to obtain capital for investment and the possi- 
bility of obtaining the iieeessarv labor. Until the present time all of 
the cane grown in Hawaii 1ms been cultivated under the plantation 
system. A large majority of the total population of these islands <*on* 
sists of Japanese' and Chinese <*oolies, imported with the sole view of 
supplying the labor neee'ssary to th<' cultivation of sugar cane. The 
existence in an American community of over 150,000 souls of so large 
to alien population, consisting of men who understand neither the 
language, laws, customs, nor the American ideals of gov^ernment, a 
class of men who come to this country not to become citizens, but 
ohl}" as a temporary expedient and who expect to return to their native 
lands as soon as they have obtained what is to them a competency, h 
certainly in many respects unfortunab'. 

The statement is often made that a white man can not endure labor 
in a cane field. This, wo believe, is a misstatement of the case. There 
ia nothing in the climate to prevent a man working out of doors every 
day in the year. The native sons” of Hawaii are as vigorous a race 
as any produced In any colder climate. The work in the cane fields is 
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not JBor <5 difficult than that in the harvest fields or in hundreds of occu- 
pations which require manual toil in other lands. A successful begin- 
ning in the cultivation of sugar cane by white farmers, who own and 
cultivate their own land, has been made in at least two localities in 
these islands. 

In the Olaa district on the island of Hawaii there are ])etween 60 and 
70 independent landowners who are growing cane Avhieh they sell to 
one of the iK‘ar-hy plantations. A part of this number employ no 
Asiatic labor whatever, they mA the memhers of their families per- 
forming all the necessary labor. Cane is beh»g grown by some of the 
members of the Wahiawa colony on the island of Oahu. It lias been 
proved at least ni these two instanees that th(‘ white man can perform 
all of the work requiied in the culti^ation of cane at a profit to him- 
self in some eases far above tlie avemge received from tlie cultivation 
of any agricultural croj) on the mainland of the United States. 

The Miccessful Ix'ginnirigs made in the'>e two instances will undoubt- 
edly grow^ to gieatei iiroportions. Such a change must of m^cessity 
gradual. The entering wxnlgc* must be the establishment of colo- 
nies, the members of which can supph to one another i Init degree of 
social iuter(ours(‘ which is retpiisite in an\ American eommunity. 
The prevailing conditions arc such that individual farmers scath'red 
b(‘re and there over the Territorv would j>iohahly not succeed, but 
witli colonies of suilieient numbers, so that th<‘i(* can 1 h‘ at once estab- 
lish(‘d th<' s(*hools and ehurclms and social organizations to which our 
people are uiTustomed, they would thrive and prosper as well in these 
islands of the Paeifi(* as in any of the mainhind States or Territories. 

COFFEE. 

As stated in uiv previous annual nqiorts, th(‘re is a very large area 
of land in this Territorv which might be devoted to this crop. At a 
mo(it‘rate estimate tluMe are Jir)U,<K)0 acres of mountainous land between 
anelevatiouof 2,()0baud r),t)0() f(‘et on which coftee would thrive. The 
quantity of Hawaiian-grown product now exported from the Territory 
amount to about 1,2(H) tons, worth $2.50,006. In the period from 1890 
to 1897 the coffee industry received great impetus in these islands 
because of the high price of this pioduet. Fully 10,000 acres were 
planted in coffee during that time, and much land w^as undoubtedly set 
out in coffee orchards which proved to bo not w'^ell adapted to the crop. 
Nevertheless, in certain districts, especially the ilamakua and Kona 
districts on the island of Hawaii, and in the Waimanalo district on 
Oahu, the trees have reached a very thrifty stage of development. 
As a result of the rapid fall of prices in the years hucceeding 1896, 
many of those who had planted extensive areas of coffee with every 
expectation of at once ac^quiring a fortune were forced to abandon 
th^ir plantations as unprofitable. The fact that the coffee industry 
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way efetabiisbed during a boom has worked^ against the success of the 
industry. At the present time a far greater area of coffee is in bearing 
than there ever was during the palmiest days of the coffee excitenient 
in Koria and Olaa. Furthermore, notwithstanding the remarkable 
fall in prices, there are still a number of plantations which are making 
money out of the coffee business. One of the most serious mistakes 
made at the time of the attempt to i‘sta])lish this industry was one that 
has been made in almost e\er3 new irrigation district of the Pacific 
coast. Instead of getting in a class of men who had previously made 
their living from some form of agriculture or horticulture, literature 
was circulated all over the world that created the impression that 
here w^as a golden opportimity wlu're a man with no knowledge of 
agriculture whatever could make a foj-tune simply by ])lanting his 
trees and letting tlnmigrow. Agriculture in subtropi(‘aI ions has 
just as many drawbacks as in tin' temperab^ zone. Skill and a certain 
amount of knowledge in re^ai'd to the growth of plants, !iu‘thods 
of cultivation, pruning, the use of fertilizers, aral tlu' tnaitmmit of the 
soils, are equally as valuable attrj])utes of the jdantm* in tin' Tropi(‘s 
as elsewdiere. The boom period of the cofle(‘ industi‘v in Hawaii is 
past. The remarkal)le thi'ift and vigor of tin* cotb'c tr(‘es. the enor- 
mous crops of berries, yielding coffee of a high ijualitv, indicat(‘ that 
if the cultivation is jmrsued under business nudhods as much profit 
can be made with tliis crop here as in any other land. The men 
wdio are still succeeding in coffee are not oiilv good fanners but 
business men us well. There is j)robably no o(*(‘upation in which the 
union of thes(‘ qualiti(‘s of knowledge of agiicultiin' and of business 
methods is mon‘ ru'cessarv than in the manageJiamt of any kind of a 
plantation in the TropicN. While it is the oft-ex))ress(Kl opinion of 
a great many ])eo})le that coffi^e can not l>e grown at a profit in thcvSe 
islands as long as the product sells for less than 12 ctmts a pound, 
nevertheless tlnu-e uk' a numbtn* of planters who realizt' a fair rate of 
intei’est upon their investment when at least a portion of their crop 
is marketed at as low as to 7 cents per pound. (PI. XV, fig. 2.) 
The hope for tlu' rehal)ilitation of the coffee industiy lie^ not so much 
in securing a bounty as in creating for our really very superior 
product an individual market in the United States. If the Hawaiian 
coffees can be marketed as llaw^aiian coffee, without blending or mixing 
them with the inferior grades of Central American or Brazilian coffee, 
it will not be very long before the superiority of our product will 
create a market for ev ery ton which the islands can produce. Those of 
our planters who have ])eeii most sueeessf iil have applied to the culti- 
vation of this crop the same care and knowledge of conditions that 
the sugar planters have applied to the cultivation of sugar cane. The 
planters have evolved a method of cultivation entirely suited to local 
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oonditionH and also entirely unlike the methods pursued in the Central 
or South American coff(»e-producing countries. The greatest increase 
ill the rate of income from a given area of coffee will come from 
improved methods of cultivation and from the use of high-grade fer- 
tilizers rather than through an effort to bid doMii to a still lower 
level the monthly wages of the laboring class. In other words, cheap 
labor is not the greatest necessit3^ There are half a dozen plantations 
on the island of Hawaii where the yield of coffee has exci^cded 2,000 
pounds jK^r acre, equal to ten times the average yield per acre in Brazil. 

'Fhe coffee belt on all of the islands is a region wdiere the climate is 
almost unexcelled. Although this Territoi y lies \vithin the Tropics and 
has advantages whi(‘h such a local iou secures, through perpetual absence 
of severe winbu’ cold, th(^ mean temperature is almut 10 degrees 
lower than that of any oth(‘r group of islands witliin equal distance 
from the equator. The unbroken s\\e<‘p of o(*ean to the northward 
luid the trade winds which ])re\ail ten months in every year create 
(onditions not to Ik' found anywhere eU<‘ in tln^ Tropical Zone. The 
daily t(miperatures tliroiighout lh<‘ } ear, from sea level to an eleva- 
tion of r),(K)0 feet, seldom range Ixdow 5o or above Se F. The eli- 
inale of the whole group is v(‘rv cijuable. Viohuit storms or torna- 
does, such as sweep thi' \\'esl Indie-^ and dev^astate the mainland of 
th(' riiit(Kl Stall's, ar(‘ Ikmv absolutely unknown. If the (‘offee indUvS- 
trv can again he }>la( ed upon a suitable basis, and it can be if the 
peoj)l(* of till' maiidand of the rnitinl States will insist on having 
Kona and Ibunakua (‘olb'i's sup])lit‘d them, the qiu'stion of the intro- 
duction of the AuK'riean farming population in these islands will be 
answered. Coffee is at ])reseiit sold in the United States v(‘rv much 
according to reputation and fashion. Far inoie attention is paid to 
the color of tlu' bean than to its (|iiality or even to its flavor. But 
evTii on th(*s(' terms the Hawaiian coffee can hold its owui. A recent 
shipment of eoilei' to the San Fra nidsco market from these islands was 
pron<)une(*d b\ e\[u*r(s at that point to ]>e the finest (‘offee which had 
been I'l'ci'iv (hI in San Francisco this year. Even at the present prii^'cs, 
selling onr coffee in (*ompetition with that imported from Brazil and 
other South and Ci'iitral Aineriran eounti*i<‘s, planters who are both 
good farmers and good husini'ss men can at h'ast get a goixl rate of 
interest on tlndr invi'stment. Any faidor which will lead to a broad- 
ening out of our market, and espoeially anv <‘liange in the eofi'ee trade 
which will permit the sale of the Hawaiian coffees on a liasis of their 
quality, will do much toward settling up this land with American citi- 
zens. If our planters can bccure the av erage })idco of 12 cents per 
pound for their entire coffee (‘rop there would he nearly as much 
money in it as in a successful sugar plantation. It means a great deal 
to this Territory that our peoiile on the mainland should render that 
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assistance which is in their power toward the building up of a Strong 
farming class in these inlaiiAs. If the people in the United States will 
buy our coffee, which is really of very superior quality, in fact 
better than the coffees ordinarily placed on the market, aid to the coffee 
industry would be far more penuanent than if the industry were 
artificially fostered by the payment of a bounty. 

PUBLICATIONS. 

During the year two regular bulletins were published and a new 
series of press bulletins established. Bulletin No. B of the regular 
series, entitled Insecticides for use in Hawaii,’’ was issued by the 
entomologist to meet the general demand for information in regard 
to this line of agricultural investigation. 

Bulletin No. 4, on the "^Culti\ ation of Sisal in Hawaii,'’ was pre- 
pared by the assistant agriculturist. It treats of <nery phase of the 
cultivation of the sisal plant. Both of these papers are in part com- 
pilations, l)iit iiUo contain the results of work eairied on at the station. 

The press bulletin series is iiitendcHl to contain notes of minor 
importance, reports of preliminary ex|x^rim(‘nts, and (compilations 
from the publiications of other exjaunment stations and scientific insti- 
tutions of imimHliate interest to the farmers and planters of Hawaii. 

The numlxu-s issued duidng this fis(‘al y(car are as follows: 

No. 1, "‘The Function of th(' Experiment Station/’ This contains 
a resume of the (Vmgressional acts relating to tlu^ eHta1)lishment of 
experiment stations and a statement of the m^eds of this n(*A\ly estab- 
lished organ i /at ion. 

No. li, "'The Castor B(cans.'’ This descriixes the method of cultiva- 
tion, the soils and fertilizers required, the uses to which tluc oil is put, 
the fertilizing ^^llue of the cake remaining after the oil is extracted, 
and notes in regard to its introduction into Hawaii. 

No. 3, ""Preliminary Experiments with the "Quick Blight’ of the 
Potato.” This gives the results obtained from the first experiment 
with th(‘ quick-blight disease of the potato in the Kula district. 

No. I, ""Na lloao No Ke Pale Ana I Ka Pala O Ke Kalo.”™This is 
a translation into the Hawaiian language of a synopsis of bulletin No. 
2, concerning the root rot of taro, in order to make the results of the 
taro experiment available to the native grow’^ers. 

No. 5, "‘Manila Hemp or AMca.”— This is a republication of Fann- 
ers’ Bulletin No. 4, published by the Philippine bureau of agriculture 
in Manila. It gives many facts in regard to the cultivation of Manila 
hemp of interest to farmers and planters in Hawaii. There are a con- 
siderable number of Manila hemp plants now in cultivation these 
islands. This compilation gives much desired information in regard 
to methods of cultivation of this important fiber plant 




Fiq 2. —Hawaii Station— Forest Destruction by Overgrazing, 




E4WAII uxMmMiBOT mAttom 

WAMMsm^ nrsTiTtr«is. 


418 


Tbc farmers’ institute work inau^irated during the previous year 
has continued to develop* Four regular quarterly meetings were held 
by the local institute of the Wahiawa colony. The Interest evoked 
by farmers and planters and also by the business men of the (‘commu- 
nity in the sueoeas of this organization has been extremely gi'atifying. 
The increased numbers in attendance made it possible to }»egin the 
bolding of botli afternoon and evening sessions at the last meeting of 
the year. The papers presented before this society have la^en very 
carefully prepared, and have in all eases elicited much discussion. 
The second r(*gular nuM‘ting of the year was held at the Kamehameha 
schools in Honolulu. The average attendance has alxnit douf)led dur- 
ing this year as compared with the first. The Territorial legislature at 
its recent session appropriated the sum of $300 for thepubli(‘ation and 
distribution of lh(‘ papers presented before this organization during 
the next ]>ieiinial period. The Hilo Agricultural S(3eiety has shown 
e<[ual growth, Ixjth in attendance and in interest. Other societies will 
be organiz(‘d in other portions of the territory as soon as tluu'e Is a 
demand for them. A large number of local soc'ieties of this character 
will j»rove an extrenudy important ftu*tor in the development of the 
agruniltural resources of thcvse islands. 

WORK IK OUTLYING ISLANDS. 

'Fliirteim trips to the other islands of the grpup, including Kauai, 
Mokjkai, Maui, and Hawaii, were made by the sjx'cial agent in charge 
and his assistants during the last twelve months. The regions covered 
were: From Lihuo to Waimea on Kauai; the Kula, Waihiku, and 
Makawao districts on Maui; the Hilo, Hamakua, Kohala, Waimea, and 
Kona districts on the island of Hawaii, and the western half of Molo- 
kai. There ar(» still a number of districts which have not been visited 
by any member of the station staff, as the Hanalei district on Ivtiuai, 
the Hana and Ijahaina districts on Maui and the Kau side of the island 
of Hawaii, nor has any member of the vstation visited the smaller 
islands of Lanai, Kahoolawi, and Niihau. A number of short excur- 
sions were made to various parts of the island of Oahu. 

FUNDS, 

Besides the appropriation of $12,000 from the U niknl States IVeasiirj^ 
this station received during the fiscal year the sum of $000.85 from 
sales of the various products of the station. This sum largely increased 
the amount available for the purchase of books and appanitus. The 
money received from this source was turned into the United States 
Treasury, from which }t was reappropriated under the provisions of 
the act of Congress^ permitting tlie use of such monej's for the main- 
tenance of the sliitioa. 
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The leginlature of the Territory of Hawaii, at its hosmoh durilig the 
closing months of the iiscal year 1908, made liberal appropriations to 
assist this station. The items set apart for use during the coming fis- 
cal period wereasfollow^s: Ten tliousand dollars for assistance to Fed- 
eral Experiment Station,” the sum appropriated for the first six months 
of this period to be expended under the direction of th(' Territorial 
board of agriculture and foiestry; $2,000 for salary of eheinist; $1,500 
residence for chemist, and $8,000 for an oifice, laboratory , and library 
building, making a total of $10,500 to Ih‘ expended for the benefit of 
this station during th(‘ two 3 ears ending dune 80, 19(^5. This very 
liberal apjyropriation of funds will bo of groat assistance in carrying 
on whatever investigations are undertaken for the advancement of the 
agriculture of these islands. 

ENTOMOLOGICAL INVESTIGATIONS. 

Probahlv the most dis(*()uraging problem confronting those seeking 
to estaldish diversified farming in these islands is the injury to the 
crops from insect attacks. The two main indnstrii^s well, the pro- 
duction of sugar and stock I’aising, jm} unwillingl} an immense 
j^earty toll ])ecauso of those pests. To meed tlH‘ main demands made 
upon the station for h(‘lp from this souko an entomologist was added 
to the station staff one 3 ear ago to organize a dejrartment of onto 
mology and to begin investigations along this line. T will hriefiy 
summarize fr*om his (hdailed report for th(‘ past 3 (air. 

The greater })art of th(\v ear has Ixam sp(*nt in the organization of 
the department and m field woik. The liiniled imams of th(' station 
would not permit am great e\p<mdiUire for lafioratoiy eijuipmont or 
breeding exp(‘rimeiits; in fact, thes(‘ were not essential at the begin- 
ning. The conditions surrounding th(^ work were entirely different 
fnmi those in a t(*inp(u-ate climate, and at tiist glance it would seem 
that the many recomnumdations and (ainchisions arrivial at in various 
parts of the United Stabvs in combating insoct p(‘sts would not apply 
here in an}" wax. It is exddent, howmer, that the same* principles 
governing the work elsewhere are applicahh^ in Hawaii, but the 
methods must he changed to meet the local conditions. The most 
stidking differenct* between the conditions hcr<' and elsewhere is the 
continuous presence of the injurious species. This fact applies to the 
fauna in general, aeeountc'd for not only by the perennial food suppl}^, 
but also by the (*venness of the temporatine and rainfall, there being 
no long-continued spells of hot, cold, wet, or dry weather. The 
injurious species are, xvith few exceptions, introduced from abroad. 
Their having no natural cheek as regards climate, and being freed for 
the most part from their natural enemies that preyed uixm them at 
home,” together with the continual food supply and lack of active and 
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precautionary measurcH to isubdue them, accounts for the unusual num- 
bers in which they occur. 

It is obvious why no active measures have been considered for these 
various pests. The dominant industry has been a single field crop and 
it has yielded until now such unusual returns that it has not been neces- 
sary to grow alarmed over the loss through insect pests and other 
sources. Moreover, the subjection of pests to field crops depends not 
so much on active nK'asures to destroy them as })r(‘ventative methods 
in cultivation. Until the recent alarm ovei* th(‘ leaf hopper (Pt rJkinsi- 
iUa micvha rlr'ida) the sugar cane has been particularly fre(' from insect 
pests, the cane l)orer {Sjdifnophontx ofhH(‘Hru.s) being the principal 
source of loss. The p(U’sist(*nce of the Cliiia'se gardeners has enabled 
them to raise the few common vegetables they offer on the market de- 
spite the onslaught of pests. The pineapple and sisal industries already 
established are fr(‘e from any serious p(*sts, as ar(^ also tlu‘ taro and 
ric(% while the l)anana and coffee industri<\s have not i)een checked by 
inse(‘t attacks. With the attempt to (mcourage and establish other 
paying crops, for exani[)le, th<‘ mon^ cboic(' varieties of vegetables, 
field crops such as watermelons, corn, potat<H»^, etc., the tro])ical fruits 
whicli thrive so well hen% and the citnrs fruits, comes the necessity 
of studying their fo(\s to be found here and methods of their control. 

The work on Hawaiian entomology in the ])ast has been purely 
technical wdth the exception of ascertaining the native home of certain 
pests and determining, collecting, introducing, breeding, and dissemi- 
nating their predaceous and parasitic enemies. W ork of this character 
has been caiTied on hen^ for the past ten years under the direction of 
Prof. A. Koebele, the eminent entomologist of the Territory. This 
work is highly desirable and has added greatly to the knowledge of 
the importance of the predaceous and ])arasitic forms in checking 
injurious si)ecies. Without going into a discussion of the limitations 
of this line of work, it is sufficient to say that the control of the 
injurious insects (*an not be left to this method entirely. The many 
retpiests for help before and since organization of this department is 
])roof of that fact. A study of the life history and habits of the inju- 
rious insects, the extmitof their injury, the symptoms of their attack, 
and the comparative resistance of ditferent varieties to the attack, along 
with remedies, ])oth active and preca-utionary, to check them is, to say 
the least, an equally important line of investigation. 

There was an entire la<*k of literature on economic entomology, and 
despite the fact that an immense amount of technical literature on 
Hawaiian entomology is in existence, it was not available Aside from 
various I'eports by Mr. Koebele in The Planters’ Monthly, dealing for 
the most part with his introductions from abroad of beneficial species 
and several references in Insect Life, the balance consisted entirely of 
foreign publications widely separated as regards place and time of 
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publication. The eftort to obtain a working- reference library has 
ri'sultcd thus far in procuring the available publications on e<‘onomic 
entomology from foT*ty of the State experiment stations, and a com- 
plete set of the various publications of the Division of Entomology, 
IJ. S. Departimmt of Agriculture, including some of the oar]> reports 
of the commission of entomology, the Smithsonian Institution publi- 
cations on entomology, and \arious papers and reports of Messrs. 
Koebele and IVrkins. A bihliogniphy of Hawaiian entomology is 
being prepared, and the (‘liort to ])rocure all available ndereiu-es will 
be continued. 

Aeolleetion of t lie injui ions insects 1ms been started, arranged in met- 
amorphosis cases to illustrate their life histoi} fiefoie farmers" insti- 
tute's and at lectures. About ICO lantern slides have' also been pur- 
chased or prepaie'el for this same' purpose, illustrating the injurious 
and beneli(*ial insects, their life histeiry, the ditiere'nee between biting 
and suelving insents, how the injui \ is wre^ught, anel the me*thods and 
the maehiiiei V used in e*ombaling the* in]uiie>us ones. 

The entomologist during the year has v isiteel the' four principal 
islands oi the group and made a jiersonal stuelv of the preddems facing 
those attempting to laise' the various e*r(>])s. ddu' re'sult is ejuite a 
large amemnt of data on seve'ial e)f the meist serious pests. Ke'e'oin- 
mendations were made following the' metliods ennplened in other parts 
of the United States. In many instances the cmtomeilogist pre'pared 
the mivtnres and ap[)lied them himself. Many diflieulties wen-e met; 
for example, many of the more aedive mixtures used else'vvheie with- 
out injury against scale insents at a time whe'ii the* platits are not in 
leaf that is, ‘■‘winter washe's"" can not be* used he're where* the plants 
are ceinstantlv in lemf, the fre'ejuent showei's ne(*essitating using mix- 
tnies not (aisil v washe'd a^^av^ and also spra> ing more ofte*n than else- 
where. Many eif the pre'cautionai y im'asure's taken elsewdiere - for 
example, fall jdeiwdiig for the* cutworm and e'xposing tlie mature forms 
to severe cold, rotation of crops, etc. — are eliniinaleHl here*, where no 
cold seasons e'xist or where, as in some cases, crop follows <*rop 
throughout the 3 ear. The fruits are confined to small plantings about 
homes. In (*ombating th(» pests of these trees the returns would not 
justify any gr(*at ('xpenditure of time or moiu'y. This neccssitati'd 
obtaining apparatus which would be efficient, yet low enough in cost 
to make it feasilde to purchase it, throwing out of the considemtion 
the larger and more efficient outfits. After many trials a “bucket 
outfit,"’ supplied with an extension rod and extra length of hose, was 
found to UH'et the present demand. 

There was great need here of having in convenient form some of the 
formulas of the standard lernedies and directions for applying them 
intelligently. Accordingly a Imlletin entitled “ Insi'ctieides for use in 
Hawaii” was written, treating of what seemed to be only of interest 
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here and not attempting to go far be^^ond the ))resent demand. The 
idea was not to present anything new, but to give as much of the vast 
amount of the available literature on this subject as would be useful. 
The bulletin, Bulletin No. 3 of this station, immtions in the introduction 
the seriousness of some of the insect depredations in Hawaii; empha- 
sizes the importance of precautionary measures in cultivation; it dis- 
tinguishes between the two (‘lasses of insects, biting and sucking, 
whi(‘h feed on the external parts of plants; it d(‘scribes s})raying 
apparatus and explains how to spray successfully, and gives the standard 
insecticides for both classes of insexjts, with directions for making the 
mixtures and applying them. That the bulletin met a popular demand 
has been shown by acknowledgments received from those on the regu- 
lar mailing list and frecpient recpiests for additional copies. 

The entomologist has visited during the year the Wahiana colony, 
island of Oahu, to investigate the so-called ‘"melon lly’' {Ihfvux cncur- 
the Kula district, on the island of Maui. wIuum* a plant louse 
{A 2 }hiH sp.) tluvatened the corn (‘rop; Waiinea, island of Hawaii, 
where cutworms Indonging to the family Noctuida‘ (species of the 
genus Agrotis) had driven several hoUhu’s of small ])laoes to abandon 
their claims, and all crops, more especially garden crops, were severely 
attacked; Makaweli, island of Kauai, to conduct spraying (‘xperiments 
to (‘heck a 8(*ale insec^t j)!7uurforiiii'<) on citrus trees; 

Kokala, Hamakua, and Hilo districts, island of Hawaii, to investigate 
the work of a leaf hopper {Perl'hisuUa .sv^cc/n^/vVvVA^), a rt'cent pest 
causing great alarm to the sugar planters; and Makawao, island of Maui, 
where the Japanese ‘‘rose'’ beetle ((tHhrf^xin) and another 

beetle, the so-called “ Olinda bug” {ArainignH/ufU /•/), desti*oyed nianv 
newly imported trees. The Japanese “ rose ” beetk^ oUained its name 
because it has made the growing of roses practically impossible except 
in favored localities, but it is ('qually destructive to grapes. Both 
beetles are general feeders and many plants and shrubs suffer from 
their work. 

Observations have been made and spraying expei-iments conducted 
in and about Honolulu to check several of the scjile ins('cts siudously 
attacking fruit trees. The report for the year eontains valuahh' dahi 
on these various pests, together with the suggestions offered for their 
control. Much of this information has been disseminated among the 
people in the farmers’ institute meetings and thi*ough the reports of 
the local press. 

Other injurious insects mentioned are the peach scale {Diaspis ntnyg- 
dal})\ Anpidiotm aurmitii on citrus trees; Hlphanta acuta^ locally 
known as the “ torpedo fly,-’’ on the mango; the sLigar-(aine lK)rer; the 
larva of a beetle {SphsntTphonis obscurm)^ and a leaf hopper of the corn 
( D'hmnotropis m aidis). 

8. Doc. 148, 58-2 27 
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The mosquito question is a serious one in Hawaii. IS'o attempt has 
been made to destroy them, simply protection from the adult being 
practiced. The introduction of the insect into Hawaii, its distribution 
and abundance in the Territory, has been worked out. Determina- 
tions made by Mr. Coquillett, of the Division of Entomology, IT, S. 
Department of Agriculture, gives, besides the common mosquito ( CAilenc 
two species of the dangerous j^cdlow-fevcT genus Stegomyia, 
tlie Cuban yellow-fever species {Stegovtyln fat^ciata and AT seutdlark). 
The entomologist has given several lectures illustrated by lantern 
slides on the life history and breeding places of mosquitoes and the 
methods used elsewhere to destroy them. He is taking a leading part 
in the cainpaign recently started under the direction of the l)oard of 
health and department of public works to lessen the number of this 
pest in llonoluhy and has in preparation a bulletin on the mos(|uitoes 
of Hawaii, the result of breeding experiments in the laboratory, and 
observations in the field. 

This department has rapidly outgrown the small space allotted to it 
at the beginning of the 3^ear. For the coming year’s work an insectary 
in which to carr^ on bi'eeding experiments and to observe more accu- 
rately the metamorphosis of certain species is in course of construc- 
tion, and more laboratory room with additional eciuipnient will be 
given. 

Acknowledgments are given to Dr. L. O. Howard, Entomologist of 
this Department, for determinations made of specinams s(mt to him 
during the year, and to Prof. V. L. Kellogg, of Stanford University, 
for many valuable suggestions made i)y him in organizing the depart- 
ment while visiting the islands one year ago. 



ANNUAL REPORT OE THE PORTO RICO A(;RICUi;nJRAL 
liXPE:RIME:NT STATION EOR 1903. 

Hy Fuank 1). (Jakdnbk, S'jiecial Agent hi Chnrg. 

INTEODUCTION. 

The following pages give, in general terms, the progress of the 
work of the Porto Rico Agricultural Experiment Station for the year 
ended June 30, 1003. The appropriation made by the United States 
Congress for the year was $12,000. For the year ending June 30, 
1904, however, this amount has been increased to $15^000, and now 
equals the sum which is appropriated annually to the experiment 
station in eacli of the States and Territories. The insular legislature 
also made an appropriation of $2,700 for the past year, to be used as 
follows: Drainage, $800; fencing, $501^ toba (*{‘0 inv(\.ligations, $500; 
coffee investigations, $500; irrigation, $300; and painting, $100. 

As stated in tin* last report, the station did not secuie possession of 
its new locu-tion until the last week in June, 1902. Considerable of 
the work of repairing was, therefore, done dui'ing the present year 
and paid for out of funds from the same veal*. The setting aside of a 
considerable area of (Jovernment land in the nortlieast part of the 
island for a forest reserve, as reconimend(Hl in our last report, has 
been effect'd through the proclamation of the President, dated Jan- 
uary 17, 1903, and is known as the Luquillo Forest Reserve. It has 
been placed under tin' (‘are of the Bureau of Forestry of this Depart- 
ment, and is thus the first forest reserve b) fall under the administra- 
tion of this Department. 

Mr. C. R. Newton, clerk and stenographei* to the station, resigned 
January 1 to accept a more n^sponsible position as official stenographer 
to the supreme court of Porto Rico at San Juan. His place has been 
filled by Mr. E. 0. Howe. Mr. P, A. English, farm foreman, resigned 
in February to bike a pla<*e in the Treavsuiy Department, and his place 
has 1)0011 temporarily supplied by Mr. E. (i. Bowersox. An examina- 
tion has been held for the position of farm superintendent and it is 
probable that an appointment will be made to said position in a short 
time. 

Negotiations have been undei’w^ay for some time in reference to the 
employment of a horticulturist, but thus far no one has been appointed. 
The horticultural work has been pushed vigorousl}^ however, Mr. 
O. W* Barrett, but to the necessary neglect of his special investiga- 
tions in botany and entomology. 
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The station is now well and permanently located, and a large num* 
her of important investigations are under way, as may be seen from 
the list of experiments on a following page. With the appointment 
of two more good men to take charge of horticulture and animal 
industry, respectively, the organization of the station will be very 
satisfactory and the field of investigations well covered. 

IMPROVEMENTS AND EODIPMENT. 

The improvements have consisted chiefly in the rtipair and painting 
of buildings, builditig of fences, and repair and cleaning of roads and 
ditches. A barbed-wure fence of 3 new wires and posts of native 
wood at intervals of 15 feet has been built around the tract known as 
the “Ocbenta;” the length of the fence is about 2,000 meters, or a 
little more than 1.5 miles. Forty rods of woven -wire highway fence 
have been erected along the highway leading from the city to the sta- 
tion farm. As a result of the appropriation made by the insular leg- 
islature for fencing, 550 rods more of the woven-wire fencing has 
been purchased and, at the present writing, is being erected. 

The stable and wagon shed, whi(‘ii was brought from Rio Piedras, 
has been erected on the site of the old stable which has been torn down. 

A plant house 60 by 80 feet in area has been constructed of poles, 
wire, and tent cloth, such as is used for tobacco shade. The uprights 
of native wood were cut from the farm, as were also the bamboo string- 
ers, thus making the cost of the structure small. The most serious 
objection to the framework has been that the nodes on the bamboo 
have worn holes through the canvas. The nodes project very little, 
but they are so hard and cutting that it is recommended that they be 
carefully smoothed off wherever they come in contact with the canvas. 

The additions to the equipment consist principally of small imple- 
ments, such as hoes, spades, shovels, etc., together with a new set of 
work harness, a drainage level, and a new typewriter and bookcases 
for the office. 

DRAINAGE. 

Approximately 900 feet of underdrainage of bamboo has been put 
down in the experimental field and, up to date, has given excellent 
results. The nodes were cut out of the poles, thus securing hollow 
cylinders about a foot in length and from 2 to 4 inches internal diam- 
eter. These were sorted so as to place the larger ones at the mouth 
of the drain and the next smaller ones were gradually used as the head 
of the drain was approached. They were placed at an avemge depth 
of about 8 feet and were at once covered. They work quite as satis- 
factory as tile drain, but, of course, they can not be expected to last 
for a great length of time. In connection with the appropriation made 
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by the insular legislature for drainage the coming year, it may be said 
that negotiations thus far indicate that it will be more economical to 
purchase a smalbsized tile machine and manufacture the tiles on the 
ground. 

CLEABIjra ABB PBEPABATION OP LANB. 

During the year two fields have been cleared of a considerable 
growth of brush, weeds, and grass, and plowed. The first, consisting 
of about 15 aci*es, was prepared during October and November, 1902, 
and was planted to general crops such as rice, corn^ beans, cowpeas, 
alfalfa, and kafir corn. These crops were planted chiefly as a prelimi- 
nary preparation of the land for future exj>erimental purposes. Owing 
to the lateness of planting, the severe attack of many insects, and the 
prolonged drought which prevailed from January 1 to May 15, these 
crops gave very poor results. After they were harv ested the land 
was laid out into permanent plats, eac*h 20 by 50 meters, or one-tenth 
of an hechire in area. Between the ends of plats was left roadways 5 
meters in width for the purpose of turning rows and passage with 
wagons, etc., and along the sides was left a space 1 meter in width. 
A number of these plats have been planted to permanent crops, while 
others have been subdivided and used for annual crops, fertilizer 
tests, etc. 

The second riidd, more recently cleared and plowed contains alx)ut 
25 acres, and is to be used for a general fruit orchard. A portion of 
this was planted to general crops in May, as soon as the rains began, 
but the results have been similar to those in the other field and indi- 
cate that very little may be expected from the first crops planted on 
land that has for many years been allowed to go to weeds and brush. 
The difficulty on such land is largely due to insects, especially the 
larval stage of various kinds, which seem to be abnormally ai)undant. 
With clean cultivation a great many of them disappear in a few months. 

TBAVEL. 

During the year the spccdal agent in charge made a trip to Wash- 
ington to prepare his last annual report and consult with the Director 
of the Office of Experiment Stations in regard to the general policies 
of the station. He also made one trip to San Juan, in February, to 
secure the introduction of an appropriation bill before the local legis- 
lature, which was then in session. Two trips were made during the 
year to the Carmelita,” where the coffee experiments are being 
conducted, and one trip to Lajas, in company with Mr. Barrett and 
Professor Earle, to study the pineapple industry at that place. In 
addition to the above the station botanist and entomologist made a trip 
to Venezuela and Trinidad to study the cacao industry and collect 
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needs of various economic plants for the station. He also made two 
trips in cornpan}" with Prof. F. S. Earle, one to La Carrnelita and one 
to Maricao, to study various plant diseases, as well as various short 
excursions foi* the purpose of collecting' specimens. 

SCOPE OF INVESTIGATIONS. 

Tropical horticulture along a nuuiber of lines has appealed to us as 
being a very important, if not the most important, branch of investi> 
gation that the station could undertake. On a('Couiit of the long time 
required for siudi work to give results, it was decided that it should 
be commenced at the earliest diite. As previously stated, no horticul- 
turist has thus far been se(‘ured, and Mr. Barrett, botanist and 
entomologist for the station, has been designated to look after the 
work, with the result that, since its inauguration, it has occupied 
nearly all of his time. Tin' entomological and botanical investigations 
have, therefore, been necessarily neglected, although the demand for 
them, especially the entomological, has been as urgent as ever. In 
several instances insec^ts have completely devoured a considerable area 
of tield corn and cowpeas, as well as small plats of sweet corn, string 
beans, and other tiuider vegeta)>les. Plant diseases of a fungus or 
bacterial character have Ik'cii responsible for the total failure of 
several attempts to grow tomatoes, egg planth, and Irish potatoes. 
Scale insects of various kinds are prevalent on most of the young 
citrus orc'hards in various parts of the island. 

The following experiments are now^ in progress: 


KvpcruncrdH at J*orto liico Kt peruand Station, 


Ex- 
peri - 1 

No. 


Kind of pliint 


Nature of oxiM^rlment. 


Ex- I 
pen- 
moiit 
No 


Km<l of plant. Natnro of experiment. 


2 

do 1 

3 

Yautia 1 

4 

do 

5 

CuHhava 

G 

Yams 

7 

Cacao 

8 

Leguiiiinoiis crops 

9 

Vegetables 

10 

Grasses 

11 

Cucumbers 

12 

Tomatoes 

13 

Fiber plants 

14 

Forestry experi- 


ments. 

35 1 

Tobacco investi- 


gations. 

IG 

Coffee 

17 ! 

do 

18 



Test of varieticH 
Tc'st of fertilizers. 

Test of varieties. 

Test of fertilizers. 

Test of varieties. 

Do. 

Do. 

Comparative value of. 
MlseellHiitJoiiH test of. 
Tests of. 

Effect of fertilizers on. 
Do 

Test of kinds. 


Treatment of old plan- 
tation . 

Seedlings, efft'cl of fer- 
tilizers. 

Tests of varieties. 


19 

2t) 

21 

22 

2:t 


24 

25 

26 


27 

28 
29 
J«) 

31 

32 


Coffee 

....do 

do 

Citrus fruits 

Orchard tests of 
miseel Ian eons | 
tropical fruits, j 
ColT<*e leaf miner. 

Pineapples 

Bananas 

-...do 


Tea 

Rubber j 

Changa 

Florists’ bulbs ^ 

Miscellaneous na - 1 
tive crops. I 


Effect of plant cUs- 
tJinees 

With and v\ithont 
shade. 

Methods of pnuiing. 
Tests of varieties. 


Extermination of. 

Test of varieties. 

Effect of plant dis- 
tances. 

Methods of propaga- 
tion. 

Test of varieties. 

Do. 

Methods of extermi- 
nating. 

Test of yarieties. 

Teats of. 


Reports on the major part of the above list of experiments will be 
found in the reports of Mr. Barrett, under the heads of horticulture, 
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totany, and entomology, or of Mr. Van Leenhoff', under the head of 
coffee invcBtigations. 

The following experiments, on which ])rjef report is made, have been 
under the immediate superviwion of the writer, assisted by the farm 
foreman. 

LEGUMmOUS CEOPS. 

On account of the impoverished and had physical condition of much 
land in Porto Rico, (‘onsidera hie attention lias been given to leguminous 
crops, with the hope of securing something that would serve in pre- 
venting, to a large degree, th(‘ severe washing of the soil, which now 
hikes place on the steep lands and, at the same time, enrich the nitro- 
gen content of the soil as well as improve its physical condition. As 
stated in the last annual i*eport, alfalfa, (‘ommon red clover, crimson 
(‘lover, and alsike clover were tried at Rio Pieclras, Imt that all were 
failures, except alfalfa, which was still living when the grounds wore 
abandoned. 

In November, al)out one acre was seeded to alfalfa on the 

experimental grounds at Mayaguez. A good stand was secured and 
the plants made a good growth. The dry season, which continued 
from January 1 to May 15, retarded the growth, but many of the 
plants bloomed. When the rainy season began, the plants made a new 
and \ igorous growth for a short time, after which they nearly stopped 
growing and since which time they have l)arcly managed to survive. 
No tubercles can be found on the roots, and it is believed this is the 
cause of the po<jr success. Arrangements have been made to inocu- 
hite some seed for a new plat, also to treat the soil of the present 
field. Two attempts have been made with each of three varieties of 
Turkestan alfalfa, with failure as a result. 

Cowpcas liave been tried a number of times, but alwa.ys with failure. 
No tubercles liave ]>een found on their roots, and tliey are much 
troubled hy a small leaf hopper {Kntjyoasca niall) and a sbilk borer. 

Soja beans have done mu(‘h better, but have not given large returns. 
The leaves, being covered with hairs, have been less subject to the 
attacks of the leaf hopper, but have been considembly damag(‘d by a 
small sjx)tted beetle which oats holes in them. 

Beggar weed was tried, but only a few" plants secured; these few 
have grown fairly w ell. 

Velvet beau has done best of all. The vines w'hen planted in dribs 
one meter apart have completely covered the ground with a dense 
growth and given a good yield of beans. 

The sword bean has also done well, but grows slower and for a much 
longer period than the velvet bean. Of all the legumes tried the velvet 
bean is the most promising and should prove a good plant for building 
up the nitrogen content of the soil. 
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OEASBES Am EOEAGE PIAITTS. 

Two s}>eoie8 of gramma and ono of Bermuda have l>een tried for 
lawn purposejs. The last named RoeniH to be the most satisfactory. 
It spreads rapidly and is much finer and of better appearance than the 
gramma. 

Teosinte, Johnson grass, and Beimiuda grass have been sown on 
expel imental plats and, although poor stands have been obtained, the 
indi(‘ations are that either teosinte or Johnson grass will grow well 
and make good forage, although it is a question if either would equal 
the malojillo and (luinea grass that are now much used for that pur- 
pose. 

Corn will grou and make fair yields on good land. The attempts 
made b\ the station tt) grow it on land that for years has been in 
weeds, grass, and ])i ush has failed on account of the bud worms which 
work in the terminal bud, devouring the newly formed leaves. The 
native flint corn seems more resistant than yellow dent from the States, 
while sweet corn is so very tender that many attempts to grow it have 
resulted in absolute failure. 

Kafir corn, sorghum, and broom corn have done fairly well and 
have proven more resistant than corn. 

VEGETABLES FEOM NOETHEEN-GEOWN SEED. 

The following sorts have been planted: 

Beets, beans, cabbage, cantaloupe, carrots, cucumbers, eggplant, 
lettuce, onions, potatoes, peas, radishes, sweet corn, squashes, toma- 
toes, spinach, watermelon. 

Of most of these several varieties have been tried, while some have 
been repeated wdth various kinds of fertilizers, detailed reports of 
which will be giv en in coming publications. 

Beets, cantaloupe, eggplant, beans, onions, potatoes, peas, sweet 
corn, spinach, tomatoes, and watermelons have either failed or done 
so poorly that nothing need be said about them. 

Cabbages did well when care was taken to hand pick worms; with- 
out such care the}’^ are a failure. 

Carrots made a moderate growth and gave roots of a fair quality- 

Cucumbers were difiieult to get through the early stage, but when 
well established have given fair yields. 

Lettuce is also difficult to start on account of the heavy rains fol- 
lowed by scalding sun which destroys many very small and tender 
plants. When established it grows well, but frequently is more or less 
strong to the taste. 

lladishes have grown without difficulty. 

Tomatoes, potatoes, and eggplant have all been affected in a similar 
way by a bacterial or fungus disease which has proven fatal before 
the fruiting stage was reached. 
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Plate XVIII. 



Fig 2. Porto Rico Station-Experimental Banana Plantation 
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FERTILIZERS. 

Fertilizer have been iri pro^^^ress on a variety of erops, but thus 
far only a few of the crops have been harvested, so that results are 
yet undetermined. 

Among the ci’ops on which fertilizers have been tried may be men- 
tioned yautias, bananas, coffee nursery beds, coffee trees, cucumbers, 
tomatoes, vegetables, and citrus nursery stock. 

TEST OF VARIETIES OF PINEAPPLES. 

There is no t ypi(*ai pineapple land on the station fann, so the plants 
have been set on a dry, gmvelly ridge, which most nearly approached 
it. (PL XVllI, tig. 1.) The following varieties have been planted; 
Seven hundred plants of Cabezona, 150 plants of Pan de Azucar, 150 
plants of Camquena, 200 plants of Ited Spanish, 200 plants of Smooth 
Cayenne, 50 plants of Egyptian Queen. 

The first three varieties are (*ommon on the island and were secured 
at Lajas, which is the most noted pineapple district that we have. 
The remaining three were secured from Keasoner Brothers, Florida, 
through the courttisy of Prof. P. 11. Rolfs, of the Bureau of Plant 
Industry, United States Department of Agriculture. 

COTTON. 

No systematic experiments have been undertaken with cotton, for 
the reason that (;onsiderable experimenting has been undertaken by 
persons who have recently organized the Walker Industrial Cotton 
Company, Their experirmmts exiyonded to all parts of the island and 
to planting of different sorts every month through the year. They 
report about 8,000 acres planted during the present season, of which 
a large percentage promised a good crop. They recommend the Sea 
Island variety as best for planting and the month of May as a pref- 
erable time. The following extract is from the January, 1904, Crop 
Reporter of the United States Department of Agriculture: 

The London Times of Deceml^er 21 quotes Mr. A. A. Patou, vice-chainnan of the 
British OotUm Growing Association, as saying that he has sold, through Messrs. F. 
Zerega & Co., 18 bales of Porh> Rico cotton at 14id. (29 cents) per pound, and 33 
bales more were to Ik* delivered in LiverjKHd the same week. The first lot was sold 
in small parcels, so that cotton spinners might test its rare qualities. It w’as expected 
tliat from 1,000 to 1,200 bales in all would be shipped this season and that the prices 
realized would l>e such as to stimulate cotton growing throughout the AVest Indies. 
Messrs. F, Zerega & Co. presented the association above named with all the seed 
obtained from the cotton sold and it is to lx* distributed among the West India 
Islands. Mr. Paton is said to rt^ard this Porto Rico cotton as the finest ever 
imported into Liverpool. A sample of it was submitted to an exj>erienced broker 
who did not know its origin and was classified by him as good Sea Island. 
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METEOEOLOGICAL OBSEB-VATIONS. 

As sttitod in the last iv.[)()rt, (ho iiietooroloj^iciil instruments of the 
United States Weather Bureau, whieli Avere in th(‘ care of the voluntary 
ol)serv(U* at Mayaguez, were transferred to the station. The record 
is iKMug continued and weekly and monthly reports sent to the central 
office in San Juan. A set of instruments lias also been pla(‘ed at the 

La CWanelita,'' whert' the collVe exjieriments are being conducted, 
also an extra rain gauge, whitdi is ])laced at tlu' (extreme iippi'i* (md of 
the estate, iit a considerably gnaitm* elevation than the first, for the 
purpose of ascertaining th(‘ (‘ffcad of eh^vaticai on rainfall. 

The following table gives th(' monthly rainfall at each of four places 
since the establishment of the Unit<‘d Stat(‘s Weather Bureau in the 
West [ndi(‘s. These include the latest av^ailabh' data, and, Ixdng at 
the east and west ends of the island, as w(dl as at the north and south 
sides, they show tin' ('xtivme variation in rainfall to which the island 
is subject. 
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ADMIiriSTEATIVE WOEK. 

As time on tho administrative work of the station increases. 
The (‘orrespondence has increased about 40 per (*ent over that of the 
first year. Thi^ total number of letters written during- the year has 
been something more than 1,000. The duties as disbursing oflBcer, 
together with the keeping of separate accounts for the Federal and 
insular appropriations, rcMjuire in the aggregate (‘onsiderable time. 
The detailetl administration of the general field work, together with 
sup(n*intendiiig the, labor and keeping in order tln^ general appearance 
of the farm and buildings, fully occupies the time of the farm foreman 
or superinteruhmt and allow^s him very little opportunity even to carry 
out the details of experiments. The labor j)robIem is quite different 
from that in the States. Labor, to be effective, requires constant and 
car(‘fiil supeu-vision. Without such supervision it accomplishes very 
litth\ Ther(‘ are far mor(‘ workmen than places for them, and the best 
of them are (piite satisfactory, considering the price, if given sufficient 
supervision. 

MISCELLANEOUS NOTES. 

Dui ing May and J line, Ut03, the servicers of Prof. F. S. Earle, of the 
Nt^w York Botanical (xardens, were secured, to make a study of some 
of the most important pathological diseases which occui* on the island. 
Th(‘ results of his inv<‘stigations are appended as a portion of this 
report. 

About 300 ])ound volumes have been added to the library during the 
year and the unbound pu))lications have been largely increased. 

The mailing list now numbers approximately l,0tX) names and is 
daily increasing. 

At the presimt time the work of tobac(*o investigation for the coming 
year, undm' tlu' appropriation made by the insular legislature, have 
bemi comnaMiecHl and arrangements made to (*ontinue the same through- 
out the year. 

PLANS FOE FUTUEE INVESTIGATIONS. 

Most of the work (‘ommenced during the year will necessarily con- 
tinue for several years and is sutfiident to fully occupy the time of the 
present station staff. It is desired, however, to secure two additions 
to th(‘ regular staff, i. e.,a horticulturist and alive-stock specialist, 
and also to retain the services of the tobacco specialist, who has already 
begun preliminary investigations under the small appropriation made 
by the insular legislature, through the year. With these additions to 
the staff, considerable moi'e important work might be undertaken. 
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TOBACCO INVESTIGATIONS. 

TIk? tobacco inv(^Hti^tioiis as oiitliiicd for th(^ year consisi, first, 
of a survey of the tobacco conditions in all the principal iobac*/CO- 
growing districts, and second, of some detailed experiments on a 
plantation near Aguas Buonas. (FI. XIX, figs. 1 and 2.) It is planned 
to conduct experiments in the preparation of seed beds, comparison 
of plants from Forto liican, Sumatra, Habana, and Connecticut-grown 
seed for the production of wrappers, comparison of growing wrap- 
pers with and without shade, methods of toi)ping and priming, effect 
of fertilizers on yitdd and (luality of fillers, exjx>rimonts in manner of 
curing, arid also of fermenting. In short, the (*rop will be carried 
through from the seed to the j)roduct ready for the manufacture' r. 
The cooperation of the United States Department of Agriculture 
would have been of great assistance in this connection, but, unfortai- 
nately, tlie appropriation for tobac(‘o inv(‘stigations was so rf*stri<*tcd 
that it could not be used in th(' island possessions. 

POMOLOGY. 

As above stated, tin' investigations now begiui in plant industry v> ill 
be continued for some time to come. Frominoms' will )>e given, how- 
ever, to pomology, and <\specially to the citrus fruits. An order has 
already In'cn i)lac(*d for 2S varietit's of budd(‘d trees of orange, gmpe- 
fruit, and lemon to })e planted in the' expc'rimontiil orchard. As will 
be seen under th(‘ head of horti(*ulture, seedlings from a variety of 
stock arc* now in the nursery and will form tin* basis of an elaborate 
investigation in the propagation of citrus stock foi* Forto Rico. For 
example, budding material from the best native orange china”) 
that can he* found will be uniformly ))U(i(h*d onto stock of (*a(*h variety 
that we now have to dc'termino the best stock to be used, A consider- 
able number of seedlings from what is now supposed to be the best 
stock will also he budded with a large* niunherof standard varieties of 
orange to determine wliich is best suited to Porto Ricio. Other experi- 
ments in reference* to the be*.Ht fertilizers to be used for orange tree^s, 
together with methods of soil management and the pruning of the 
trees, will also he inaugunited. 

ANIMAL INDUSTRY. 

It is doubtful if any woi’k along this line e*iiri })c commen<*ed during 
the present year, because', of the lack of funds. There is scarcely a 
doubt, however, but that the insular h^gislature will make provision 
for this line of work when the matter is properly laid before it. It 
will require a good man to take charge of the work and a considerable 
outlay at the start for the purchase of animals and the installation. 
The most promising lines to begin with would be dairying, swine 
husbandry, and poultry. There is also a demand for the breeding of 
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larger horses for road pur|)08eS5 and especially for good-sized mules 
for work purposes. At present all the interior road freighting and 
the plowing of land is done by oxen. Dairying should be con- 
finedj first, to the development of a good local milk supply, and 
second, to the manufacture of butter and cheese for home consump- 
tion, It would not be wise to atb^mpt to do more than develop the 
industry for home consumption, for it presents certain difficulties 
which are more easily, overcome in a temjHirate climate. 

Swine industry should be, first, the introduction of a suitable breed 
for the climate, and second, to ascertain what tropical crops are best 
suited for producing pork. 

The poultry should be improved in siz(' particularly and with refer- 
emai to both meat and eggs. 

SOHi INVESTIGATIONS. 

The soil survey, whicli was begun last year and of which a map has 
been prepared, should ])e continued. To ))e successfully carried on 
this work would require the cooperation of the Bureau of Soils. Cer- 
tain restrictions laid upon the appropriation for the Bureau now pre- 
vents its coop('ration in this regard. 

Soil improvement ])v the application of manures and growing of 
leguminous crops will be fully investigated at the station grounds. 

Tlie cooperation of the various bureaus of the Department with the 
experiment station is desired to the fullest possibk^ extent, and a 
scheme for siudi (*ooperation along various lines will be suggested for 
approval of the Secretary. 

Th(‘ cordial financial siq^port which has thus far been accorded the 
station by both the National Congress and the insular legislature, 
together with the interest manifested by the planters in requesting 
its publications, is very encouraging and bespeaks for the station a 
high d(‘gree of usefulness. 

It is contidently ])elicved that the people of Borto Rico will meet 
the demands of the experiment station by adequate appropriations 
with which to enlarge its usefulness from year to year. 

EEPOET OF 0. W. BAEEETT, ENTOMOLOGIST AND BOTANIST. 

During July attention was directed principally toward experiments 
with the changa {Scaj}te 7 '!sc\is didactyl m) and with insecticide and 
fungicide tests in the vegetable plats. In August the experimental 
plats were harvested and a collection of the native crops in the A'icinity 
was made and sent to the new station grounds at Mayaguez; some 
attention was also given te the herbarium and ijisect collection. 

On account of the condition of the land at the new grounds and the 
time required to tit the soil for crops very little ecological work was 
attempted, the greater part of the time from September to December 
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being spent in studying the economic plants of the district and in 
laying out nurseries and propagating plats of same. The trials of native 
vegetables which were not completed in liio Fiedras were resumed. 
From January to July the work has been almost entirely of a horti- 
cultural nature. It has seemed ])est to give prominence to pomology, 
and a fairly complete collection of the native fruits, as well as many 
varieties of tropical and su))tropical fririts from other countries, has 
been made; forage, liber, and vegetable crops have been considered of 
secondary importance. Over 3(K) varieties of plants have been under 
investigation during tli(‘ year. 

RESULTS OF WORK. 

The her])arium now contains about specie's of economic plants; 
though })ut very little time could be allowed for botanizing, many 
interesting specie's have been se'cured in e)r lU'ar the' station grounds. 

Over loo spee'ies of injurious inseM'ts have' be'cn studied. No attempt 
has been made to include the nonecemennie' spe'fdes as yet. 

A exdlectioii of the native woods has })e('n comnu'nced; about iOO 
cabinet spe'>cimens and a small number of ‘‘trunk seedions" are alre'.ady 
asscjnble'el. 

As it was found im})ossible to pre'vent damage to the he'rbailum 
spe'cimens from mold and insects when kept in ordinary cases, zinc- 
sheathed cases have beeui substituted with comj>let(‘ suc'ce'ss. 

Further study of the changa has resulted in no import ‘:nt results 
beyond those giv(‘n in Bulletin No. 2. 

Two tri})s were made in Ma^", in company witli Frof. F. S, Earh', of 
the NewTi'ork Botanic (hardens, for the purpose of studying the fun- 
gus diseases of coffee and (‘a(*ao. 'Three days were spent at the coffee 
substation. 

In March a trip was made to AT'uezuela and Trinidad for the purpose 
of studying the methods of cacao culture in use in those (countries and 
of securing seed of the principal v^arieties of the plant. Seven da3^s 
were spent in Venezuela and tiv<* in Trinidad. Ninety -one varieties 
of seeds and plants wen' brought l>ack, nearly all of which were new 
to Forto Itico. Although the culture of cacao, in Trinidad ('specially, 
is far })etter manag(*d than it is in this island, it was con(*luded that 
our soils and climate compare vciy favora})ly wdth those of that 
island, and that with i)roper interest and attention the industry can be 
made very profitable here. In St. Vincent the manufacture of starch 
from arrowroot was w itnessed. Two visits were nmdo to the bobinic 
gardens, St. George, Grenada, and a call was paid to the botanic 
station, Scarborough, Tobago. 

In April a clieese-cloth tent fiO by 80 feet was erected after the style 
of the ordinary tobacco-shade tent. It was intended for use as a propa- 
gating shed, but as the texture of the (*loth has proved too light to 
withstand the heavy rainfall and strong winds and too open-meshed to 
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artord sullicieiit nhado, it ha.s Ix'en on tho whole a failure. Moreover, 
the atmosphere within Ixdnj^ slij^htlv mor(‘ humid and waniKU*, con- 
duces to fungus discnises amon^ the secxllings. Pi-evious to this sev- 
eral small palm l(‘af sheds w(‘re used suecessfidly. 

PLANT COLLECTIONS. 

The following eoll(M*tions of (H*on(»ini<- ])]ant^ ha\ ])een assem})led: 

HA^A^A PLAT. 


About If a(*r(vs of wiiKl-sheltei(‘d hillsid(‘ having a westei’ii exposure 
W(‘r(‘ set asidi' for the collection of bananas and j)Iantains. This plat 
is intended for a variety t(‘st, a sour<*e for stock distribution of the 
more valuable kinds, and as an exjMU-iment in nuTliods of planting’, 
culti^ ation, and tei tili/ing (PI. XVIII, tig. 2). Jn regard to the methods 
of planting, it has been found that the ‘’Mlann'" (short poi’tion of stem 
bas(‘ \Nith corni-Iik(‘ rootstock) was preferable for ])lanting in diy soil; 
that the ‘‘ tallo'" (I’-foot section of stem with root) ga\ e ])est results in 
wet soil, and that the ‘‘})icbdn" (2-Ibfoot sucker or offshoot from 
stem bas(') was tln^ most convcmifuit for gcmei’al pinposes. The num- 
])('r of olfshoots produced b\ each of th("-<^ methods was nearly the same 
aft<'r eight months, (’ontrary to the popular belief it was indicated 
that drying the I’oots in the sun for se\eral days pnw ious to planting 
was injurious to the vitalit\ of thi' ))lant and considerabl\ ndarded its 
sprouting. It is possible, howe\er, that siin-baking may be more or 
less etfecti\(^ in pi*(W('nting d(‘(‘av of th(‘ root when planted in wet soil. 
Very few^ of the pichoni^'^'' failed to start into growth within one 
month after setting, but a])out 5 jxu’ cemt of the root'^ planti‘d by the 
other methods i*()tt(‘d. Liberal <piantities of wood ashes, phosphate 
rock, nitrate of soda, rotti^d eotl*e(* polp, and stabh' manun^ were used 
without apparent etbad. The })lants Avhich Iuiat^ mad(‘ tlu‘ best growTh 
thus far are those growing in a hea\ y red clay A\hich apparently con- 
tains very little humus though much moisture. 

An (‘xperiment to d(*termine the (db'ct of allowing few and many 
offshoots from the parent jilant to remain is in progress; three years 
will be ]*e(piired to terminate this experiment. 

Although ])ut five varieties of this most important fruit are com- 
monly offered for sah' in the luarkids of the island, an unexpectedly 
large number of the following native varieties has Ix^en jirocured from 
various parts of the island : 


Enano. 

Enano DobUs 
Chamaliu'o. 
ChamaliK'o Pato. 
Guarfin, orGiganto. 
Guardn Doble. 
Morado, or Colomlo. 
Morado Doble. 


Colorado Blanoo. 
Rosa, or Diityl. 
Ooniinico. 
Maiizano. 

Prieto. 

1 ngl<5s. 

Congo. 

Congo Morado. 


Plfitaiio Harton. 
Phitano Treseientos. 
PhitaiK) Enano. 
Puitano Cuarenteno. 
Pbltano Morado. 
Guayabo. 

Ceiiizo. 
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The following varieties were received from the Jamaica Botanic 
Gardens in January. It is probable that there are four to six redupli- 
cations of the native varieties under these names: 


Martaban. 
Pisang Bert*h. 
Pinang Ahnoido. 
Hsang Kolat. 
Pisang Rajah. 
Pisang 800 H 00 . 
Pisang Ambon. 
Pisang Mass. 


Pisang Rdm-Kela. 

Pisang Kndjo Fludang. 
I'isang PaU'inbang. 

Rt‘d. 

China. 

Martabanica. 

Cha7ni)a 

YAI TIA ( OtiLKCTlON. 


Cinerea. 

Guindy. 

Lady's lingc'r. 

Lady’s fingor ( JWiongar). 
Discolor. 

Riibrii. 

Appl(‘. 


The colh'ction of Yautia {JLinithosonut spp.) which was ]>egim in 
Kio Piedras Inis been more than doubled, and it is believed to now con- 
tain practically all the known varieties. (PL XIX, fig. 4), Thi.s most 
valuable root ci op appears to ])e contined to Tropical America, though 
perhaps the oldt^st cultivated plant in the world. Exj)eriinents have 
been begun in methods of planting. With one short season ” variety 
nine kinds of fertilizers have been used; the plant does not readily 
respond to (‘heinical fertlizc‘rs, but stable manure has given very good 
results. 

The oolleotions consists at prc^scuit of the following 25 varieties: 


Rollisa, or Islefia. 
Blanca. 

Amarilla, or lluevo. 
Punzera. 

Prieta, or Morada. 
Guayamera colorada. 
Guayamera verd(\ 


C^iiimrrona. Kollisa Ancha. 

Palma. uilftranfa irnirslmlUt, 

<Tris, or Amarilla de Ma> a- Ahirama hataverMn. 

guez. J Vcnznolan varif‘t} , 

Martinica 2 Trinidad varieties. 

Isleila <le J‘once. 6 Jamaica vari<‘ties. 

Orcjjueta, 


The question of synonymy can not be fully worked out until the 
roots are harvested, but judgiiig from the leaf and pcdiole characters, 
there' is not a great amount of duplication among these names. 

Thongdi the natives of Porto Ki(*o commonly believe' that the 
Yautia neve'i* flowers, a photograjA of the flower of the' ‘^Martinie'a” 
variety was taken at the coffe^o substation (PI. XX, tig. 8), and evi- 
dence was obtained that at Ic'ast three othe]‘ kinds have been seen in 
bloom. 

The average market prieui (1^ to 2 cents per pound) of Yautia is 
about twice that of Taro, or ""Malanga.” 

The^very rare and interesting plant which is popularly known as 
/^Yautia del Monte,” and which had been considered an Amorphophal- 
lus, has been found to be mperum^ an Ai’oid from South 

America, not known to be native elsewhere in the West Indies. Two 
colonies of the plant occur at the station grounds, and specimens 8 
feet high have been measured, the flower photographed, and the seed 
collected. The corm, sometimes 1 foot in diameter, is dug and eaten 
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Plate XX. 



Fig 1.” Porto Rico Station— Citrus Nursery. 



Fig. 2.— Porto Rico Station-Coffee Fig 3.— Porto Rico Station— Flower 

Seedlings Being Transferred to of XanthOvSoma peragrina the 

Plantation Yautia martinica 
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in timcH of Kcar(*ity of other roots; when boiled, it rt‘setii])le>s a squash 
in color and flavor and seems to be free from rli ipliidt^s. 

YAMS. 

The followino- varieties have been assemhliHl; 

From Tainaiea Dej)artment <>f Aj^rioallure: 

BarbadoH Table, Lxicia. 

Yampie, or Indian, St. Vineent. 

Negro. 

Colleeted in (Irenada, Britisli Went Indies; 

White Lisbon, St. Kitts. 

White, or Water, St. Lucia. 

From lla'waii Experiment Station: 
rhi. 

Hoi. 

Native varieti(\s: 

(innda {Dum'oria hulhift’rn), Congf>. 
iVlai)nes Morado {J). tnjKht)^ (ndem. 

(hiinea, Agim. 

Purehased: Chinese (/>. divarfiatn). 

Six H])e(*it's }ir(‘ rt'presxuited in this eoileetioiu ^Slost of the \ urieties, 
howevt'r, Ixdong either to (fcuUdin or />. alaid. 

An inter(‘sting* yam ))ean, [)oliev(‘d to Ix' ( ^<fl()po(jonhnn (drdJidid^ 
is under investipttion. For unknown reasons it is very ^(d<lom culti- 
vated, but is said to yi(*ld larg'e roots of lirst-elass (piality. 

An (‘xchang’e of tin* yam varieties has been instituted beh\een Ha- 
waii and Porto Kieo. 

MISCKLLAXEOUS NATIVE (TIOPS. 

Two varieties of the native papaAV (f are ])eing- com- 

pared with a variety the seeds of wdiich were received throiig*!! IVIr. G. 
N. Collins from Costa Itica. 

The plat of Maraca,’’ or edible eannu (t ^7?7/-s), is proving 

less productive at IMayaguez than at Pio Pic^di-as. The small plat at 
the latter place yiekhnl roots at the rate of a]>out lb tons pxu' acre. A 
large Hesperid butterfly tihUus) feeds upon the leases, and 

a black fungus, the (‘olonies of which o<*cur in x*u-eular ])atches on the 
upper side of the leaf, is also injurious. 

A plat of the rare root crop known as ‘^LlertuC’ {CdlatJua dlhdya) 
is making a good g^rowth. Thougli difficult of eiilti\ atiofi, this peculiar 
plant is highly prized by the natives of the interior, and is even sold 
in the streets of some of the large towns, the crisp, nut-like tubers 
ranking with peanuts in populant^L 
The native ‘^Malanga” a)if!q}t(>rind ti^i dhd^fa) ii^ under 

comparison with the ‘^Dashcen” {Coloid^sid sp. t) of Trinidad. Oia 
plant thus far appears superior to the imported oikn 

y. Boc. 148, 58-2 28 
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Arrowroot {Maranta unmdltiavea) is frequently found growing* wild 
about the plantations; it responds readily to eiiltivation, but requires 
a fairly rich soil to produce a })rofitable yield. 

The sword or horse bean {(^(niarall(( <jladl<tf(f) hasg’iven g'ood results 
as a soiling- crop. 

Cowitch {^lucHna pnirlmti) producers a heavy growth of \ ine, but can 
not be utilized as a soiling crop on a(*count of the poisonous bristles 
on the pod.s in place of the velveC’ of the velvet bean. 

Two plats of sweet ging(‘r {ZSnglhrr made a good growth 

in sandy soil at Kio Piedras; the secal roots, howeven*, remained some 
four months in the gi-ound ]>efore s 2 )roiiting. In clay loam at Maya- 
gu(^z the croj^ has roved a failure. 

A plat of Iledionda {Cansla did not respond to cultiva- 

tion in tlie tests at Kio Piedras. The seeds of this ])lant are commonly 
mixed w ith coffee by the jworer (‘lass(‘s, ))()th for its re{)iit(‘d medicinal 
<jualiti(\s and as an adult erant. 

HI IJiS. 

The following varietii's of bulbs w^ere re(‘(MV(al from a w'holesalc 
florist in Hoboken, N. J., for t<‘s(ing at Rio Piedras: 

IJVnoH L. lonijifovmn ijHjdhicion ^ A. loiHj} forum 

exliiutnu^ 7v. hurrmt}^ refruciu ulh((^ ^AVhitc* HomaiC’ hya- 

cinth, and ^'Paiier White'' narcissus. 

Although th(^ bulbs of the Easter lily (L> Jiurri^ii) weiv so badly 
aft'ected with a fungus disease j>revalent in Bermuda tlnit about iJf) jicr 
cent were d(‘stroy(Hi upon arrival, fully 75 ])er c*ent of tliosc^ planted 
reached a h(‘ight of 12 to 18 inches and bore oin‘ oi- two (rartdy three) 
good-sized flowers ea(‘h. Practically all the plants showed traces of 
the fungus disease* which has caused such ravages in the B(*rmuda 
fields during the last few years. Many })lants, how ever, ripened seed, 
and about 85 pe'i* cent of the bulbs dug in August wvre apf)arently 
almost free from the disease. Tin* average numb(*r of the ‘‘seed” 
bulbs lu’oduced on the sbun above the old Inilb was three to five; these 
appeared much more healthy than the old bulbs. 

It is quite possible that the Bermuda or Easter lily can be success- 
fully grown in the island, and at the ])resent price (about $8' per 
thousand) the business should be fairl}" })rofitable. When jilanted in 
November a crop may ])e harvested in duly or August, in time for the 
September trade*. 

According to our (‘xpe.riments, a light but rich sandy loam is pre- 
ferred. Shade ))roved deleterious. The change did 2>ractically no 
damage to this crop. Neither of the tw^o fertiliz<^d 2 )lats resjxmded 
api>reciably. 

Of the Longiflorum v ari(‘ties the (rigaiitium [U’oduced more flowers; 
both of these* Awiedies were somewhat later in flowering than the Har- 
risii, and both showed serious traces of fungus disease. 
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Another case of lily bulbs (X. harr'hii ?) was received from the same 
firm and planted at Maya^^uez in September, with negative results. 

The Roman hyacinths failed utterly; only about 1 ])er cent of the 
bulbs flowered. We suspe(‘t that both the ‘Sseed and the y)henological 
conditions were not good. 

About 75 per cent of the narcissus bulbs flower(‘d, but did not make 
a satisfactory growth thereafter and prodn(‘ed only a very small num- 
ber of weak side ])ulbH. 

Out of some 500 freesia bulbs plaiRed not more than 25 per cent 
produced plants above 8 in(*hes in height, and not one flower was pro- 
duced. 

The Barbados lily {Utppeaiifrinn equenfre)^ or ‘‘’Mapola,’’ is a weed 
in many places in Porto Rico, though it retails at 15 cents in the 
Northern market. Experiment provinl that full-sized bulbs could be 
grown 4 inches apart in ordinary soil. Thus in a plat 11 feet square 
1,000 salable bulbs could be grown with vely litth^ attention, and 
even at one-lialf (‘ent apiece tludr cultivation should be highly remu- 
nerative, provided a market could be depended upon. 

Three varieties of fancy-leaved caladiums were found growing wild 
in the station grounds at Rio Piedras. This plant is nati\e to tropical 
Anu'rica, and apjK'ais excec^dingly hardy and veiy prolific of offsets. 
Small plants of tlu' size whi(‘h retails in the North at 10 to 15 cents 
were easily grown on the experimental grounds at Mayaguez. Chit- 
tings of the parent bulb sprout rc^adily. and in a moist, rich soil make 
a very rapid growth. 

MISCELLANKOIS IMTOKTEI) CUOPS. 

Seeds of tin' tree tomato ( hitaren) Avere secured in 
Caracas, Venezuela, and the plants, though veiy sensitivi' to climatic 
influeru'es, are growing slowly. 

Plants of PnHHliiara from seed received from Jamaica Depart- 

ment of Agriculture, are doing Avell. Seed of a species of Passiflora 
were <‘ollect<'d in (hiracas; the si'cdlings are throwing slowly. 

F'our kinds of tea Japan, Anam, Amoy, and Dmgon's Pool- 
received through the United States Department of Agriculture, have 
made a slow growth and many plants died in the diy sc'ason. 

Nine varieties of Venezuelan beans have been tested. 

CASSAVA, 

A dry, gravelly patch of idayey soil underlaid with ""Tosca” lime- 
stone was chosen for this collection. (PL XIX, fig. 8.) No fertilizer 
has been applied, but the plants have responded Avell to the clean culti- 
vation given them. 
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The eolleetion consists at present of the following*’ ^45 varieties: 


Frorti Jamaica JH'partmcjii of Aj:rrk*iilture: 
Kodii(‘y. 

Kob})y llaiisoii. 

Bnnch of Kt‘y?«. 

Black Bunch of Kcn k 
B rown Stick. 

Yellow Bell>. 

F uhtic. 

White To]). 

Mass Jack. 

New ()rr(‘en. 

Auntie ( iracie. 
drey Stick. 

St. John. 

(iar<len Sweet. 


Native varieti(\H; 

Negrita. 

Coriana. 

(Viha. 

Pata Paloina No. 1. 

Fata l^alonia No. U. 

Pata Paloina No. Ik 
Pana. 

Dulce. 

^^iguela. 

lirava de l*alo W^rde. 

From the Bureau of Plant InduHtry, IT.S. 
Department of Agriculture: 

Florida f)ld Swetd. 


FIBER PIANTS. 

• 

Th(' four 2-incli seedling-, s of Manila hem]) {Mum fujiHis) whi(*h 
were rec(‘i\ed iti Janiiarv from the Bureau of Plant Industry, Piiited 
Stat(\s l)e})artm(Mit of AgrituiltunN made a vtuy slow growth at lirst, 
hut are now })egiiining to tlirow c^mt offshoots and oin^ of th(‘ plants is 
1 meter high. 

Th(‘ bulhils of the indigenous 'Muaguev'' {Ftarrud fuUdu) whi(‘h 
were set in l)ecem))er, have n'aehed a lieight of IS inches, while 

suckers of tlu' same spt'cies have attained ludirly 3 fetd. 

Th(' ('uban maguey (/d <uth(Nf<lx)^ known as ’^(kicuisa," lias made a 
slower growth; the \ ery spiny and comparativtdy short leaves, as well 
as the slow gi’owth and poorm* grade of tihei*, rtmder this plant 
unworthy of cultivation in this district. 

Twelve small jilants of the Bahama sisal (^[</avu rnjida Hinalauu) w(*re 
received in Decemlier from the Bureau of Plant Industry of the United 
States D('])artment of Agricultur<* and have made a fair growth in a 
poor stony soil; they are now fe(‘t in height and are Ix^ginning to 
throw out the suliti'rranean suckers. 

Plants of the Indian madiir {Cahtfr<)j>!fi y>mv/v/), which grow wild in 
many parts of the island, have mad<‘ a fairly good growth in stony soil. 

Tlu‘ ‘'Santa Maria/' or Saumvirria which also occurs 

wild in s(A eral districts, has been a failure owing to the too drv and 
poor soil. Much interest has be(*n awakened in this fiber recently, Imt 
it is feared that it can not be grown in the poor soil which is so well 
suited to the maguey. 

“ Caillo’' ( fWua xluuata)^ a common waysid(^ plant belonging to the 
MalvacoRN makes a very rapid growth— about meters in three 
months -and together with tlu^ following species is commonly used in 
making cfunip cordage, thongs, etc. 

TJrena lohatiu the wild jute of the fields, grows rapidly and can 
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readily ho ti*aiii(‘(l into a strai^lit, few-*branelH‘(l, woody plant of 2 to 3 
meters. 

Plants of the true jute {(/(fvr/torf/s ^nmn from purchased 

seed, are makinj^ a tin(‘ growth and fruiting heavily. 

A few seedlings of a rare shrub believed to be ])aj>hn(pj>Mi.^ j>hil 
were se(*ured at the coffi^e substation and are now ready for permanent 
setting. Ropes made from the fiber of the bark of this plant can not 
be bitten off by horses or dogs on ae<*ount of the ai)undanee of rhaph* 
ides contained in the liber cells. 

Roots of th(' famous Arouma (iron mu) were collected 

in the forest at Arima, Trinidad, but the attempt to cultivate the 
si)ecies has been a failure here as in Trinidad. 

Young plants of the Ji])ijapi" ( ( 'arhiJorica sp. were obtained in 
Cara(‘as, V(m<‘zu(da; this specievs is said to produce the best grade of 
l(*af for making Panama hats in Colombia and Venezuela. They 
an' now growing in the cloth tent, but probably riMpiire greater humid- 
ity and mor(' shade to attain perh'ct development. 

Four old roots of CarJ uditr'tcn pahmitu hav Ix'en received from the 
Bureau of IMant Industry, United States Department of Agriculture, 
one plant of which survivt's a ""black-rot'' disease. 

Contrary to the popular belh'f experiments have sliown that plants 
of the Porto Ri(‘o hat palm <•<( ui<iarinH) inay be easily raised 

from seed: th(‘s(' se(‘dlings, howevpr, should Ix' transy)lanted from the 
wet sand befon' tlnw reach a height of t) inches. 

At the coffee substation the leav es of the ""Palma de Sierra" {Acri^ta 
motif i('<d(i) are mad(‘ into cordage, hammocks, bottoms for cot beds, etc. 
If a market could be found foi' this coar^' matc'rial a new industry 
would be o])ened; the suj)ply is practically inexJiaustible in the moun- 
tainous districts, espec ially in tin' JiU(|uillo Forest Resc'rve. The young 
leaves of the royal ])alm {Tifo/sfonca horim/iii^ia) could be used similarly. 


FORKS'!’ FLA'r. 

An experiment has been begun to determine wliethei* a hill, barren 
of tna's and composed of the common red clay over limestone, can 
be profitably aff'oresti'd with native or introduced species of timber 
trees. About 4 a(*res have been set with scc'dlings, cuttings, and 
‘S^olunteers" of 1 to 3 years of age; 100 scpiarc feet an' allowed to 
each tree. 

The present rank growth of grass and weeds seiwes as partial shade 
for the very young plants; as soon as n'quired a spac'e is cleared 
around each tree, the rubbish being used as a mulch during very dry 
weather. 

A few species have been included, not so much for their timber v^al- 
ues as for other economics purposes, as carob, logwood, kopok, bay 
rum, copal, etc. 
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The fi)rJowing Hpetjien liav(‘ htien remved from or collect-ed at tho coffee* substation: 


C(‘<lro honibro {('edrcla adoraUi). 
Oedro macho, or purple cedar. 
I^eche prieta {Diphells ? h]). ). 
Mato. 

Motilla {Sloanra sp.). 

Yaya ( (hmidnt ? sj). ). 

Jay a. 

NueHiiKiscado {Nectandra sj). ). 
(^anelo, or wild cinnamon. 


Arroyo. 

Arrejan. 

Sabina (Magnolia »plenden» ?). 
Almendrdn ( Prurms occidentaJia) . 
( f uayalx )ta ( Eugenia? ) . 
Aguacatillo. 

Hueso bianco. 

(lorcho prieto. 

Tabonuco (Dacryoda^ herandra) . 


The following specie's ha\e been re(*eive<l ih rough the Ignited States Department 
of Agriculture: 

Sissoo (Paltlhergui ftiSi^oo). Brachye’hiton (JSterenha divendfolia), 

(Quebracho {SrJunop.^is lormtzit). Carol) (Cemtoiiia siHqua), 

(irahron'nkin glabra. Silk-cotton {‘^Peiba casearia^' ). 

From Madagascar Experiment Station: (/Opiil (Trachylobiuiu ret'rucomon). 

From purchased seeds: 


Oleander Wattle (Acacia, 7ieriifolia). 
Re<l (tuiii ( Eucalyptus rostrata). 

Blue (riiin (Eucalyptus globulus). 
Manna (ium (Eucalyptus mniualts). 
Karri (Eucalyptus di versicolor) . 

Sugar (Jum (Eucalyptus coi'ijyi.ocalyj ). 


(hfalpa oiata. Albizzia julibrissin. 

Catalpa speewsa. (hpnnocladu.^ cauademis. 

From Califtirnia Fort'Stry Station: 

S>dn(*y Gohh'ii Wattle (Cassia fl(tri- Oleander Wattle (Acacia, 7i 

Iniuda). Re<l (tuiii (E^icalyptus rostn 

Golden Wattle (Acana pycnauiha). Blue (him (Eucalyptus gloln 

Black Wattle (Acacia mallusstrua). Manna Gum (Eucalyptus r 

Australian Blackwood (Acacia tucla- Karri (Eucalyptus diver si col 

7io.a^lo)i ) . Sugar ( J um ( Eucalyptus coHj 

From Trinidad Botanical Gardens: l^ogwood (Unmatoxylon campechianuvi) 
From Grenada Botanical Gardens: Erythrma sp.? 

From Caracas, Venezuela: Erythrina sp.? 

From San Juan, Porto Rico: Lel)lx‘k (Albizzia Icbbck). 

From vicinity of (*xperiment station, Mayagiu'z: 

Lechecillo (('hrysojdiylluin luouapyrcnutn ). Mameyu(*lo (Ardisia? sp.). 
Cieneguillo ( Eugenia ?) . Indio. 

Hoja Menmla ( Mi/rri,, ? ) . Almendr6n Ciinam'm. 

Capii Sabana ( ( onfit, sp. Accituna {Si/mp/ocits up.) . 
Roble ( Tecoma pentnphylla). jjijjua ( aiiierinina). 

Palo dt‘ Polio. Acat'ia. 


Hignon'llo (^"7lcJ dtvartcata). 

Cojoba (Piptadenia pervgrina). 

Moca (Andira ina mis). 

Jdcana ( X w cuma ni u It [flora ) . 
Guaraguao (Cuarva trichiliodes). 
Espino (Zanthvxylum cl ava-lur culls). 
Goano (Ochroma logopns). 
YagTumaMa(*ho (Didymoquoui-r moro- 
totoni). 

Malagueta (Anamomia caryophyllaia) . 
Auzu (Anamomisl &p.). 


Quitaran, orAlxdluelo (Colulyrdui fer- 
rugmosa). 

Gudaima ( (iuazuina guazuma). 
Guayabillo (Myrcia?). 

Algarroho (Ilymennn courharll). 
Boeare (Erythrma microptxryx). 
Cafeillo (Faramea odoraimlma). 
Cafiafistolo ( Ca,sma fisiulu ) . 

Santa Maria (Thespe^iapopuhica). 
Pomarosa ( Jambosa javibos ) . 


KIJBBEK 1*1.AT. 

In January 100 one-year-old seedlings of OmtUhta elrntwa were 
received from the United States Department of Agriculture; 96 of 
these were brought through the long drought and have been trans- 
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planted into rows 12 feet apart in a J-acrc* plat. In May some 500 
seeds of (JmtUJoa sp. were received through Mr. (t. N. Collins from 
Nicoya, Costa Rica; these had been packed in moistened powdered 
charcoal and were germinating* upon arrival; 100 of these rapidly 
growing seedlings will ])e transferred to the plat in September, 100 
will be sot in nurse ly rows, and the remainder will be held for 
distribution. 

Fifteen seedlings of the West African silk rubber {Fmdufnla eldstira) 
were obtained in September from seed rc'ceived from the Trinidad 
Botanical (birdens; a few of these plants were lost during the dry 
season. The average' height of thi' remaining spedmens at nine months 
from seed is full^^ 1 meter; the un])runed form has a large, roundish 
head of bifurcating branches. 

Seeds of Cearii ru})]>er {Maiuhof ghiziooii)^ received from Dr. »Tohn 
Gilford, have as yet failed to germinate. 

Plants have been raised from cuttings of the native' wild iig 
poj)uhi('(('i) and will be' set in the plat te)ge't her with volunteer'" plants 
of same species procured in tlie vicinity. 

e^A(’Ae> PLAT. 

At the ‘‘Moeni" ('state, one of the largest cacao walks in the hills 
near Spanish Te)wn, Trinidad, a study was made of the varie'ties of 
cacao grown there, the' propagation and cultural me'thods in use, and 
the fermentation and drying processes used in preparing the seeds for 
the marked. Some 2d sele'cted fruits, repres(*nting the lii principal 
varieti('.s, were obtained and brought back in almost perfect condition. 
The pods were sponged oil en route' with formalin solution as often as 
indications of decay were notic'e'd. Seeds of the Alligator e'acao 
{Theohroma hicoh/r) alone' were lost. 

The coolie labor syste'in, which has be'en so well managed by the Trini- 
dad Government, was also studie'd, but no form of it appears to be 
applicable in Porto Rico. Under this system the cacao trees are pur- 
chased from the Hindoo coolie, who is furnished seed, land, tools, and 
the right to build a hut and till a small tra(*t for his own benefit. The 
trees may be sold by the (*oolie to the estate owner at any time after 
one year, but are usually cared for until bearing (three to five years) 
by the cooly, who must live constantly on the estate. The coolies are 
expected to do ‘‘■piece’’' and day labor when inquired ])y the superin- 
tendent. On account of the coolie’s propensity for saving his wages 
to hia personal physical detriment, a large part of the daily wage is 
paid either in rations on the estate or through store checks. 

No attempt toward artificial control of the ferments of the curing 
processes was noted. The popular impression is that no two lots of 
the “beans” can ever bo treated the same way because of the differ- 
ences between the seeds — all varieties being sweated together — as well 
as temperature and humidity differences. No white seeds were 
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o})hci*vpd. About 8 pounds of beans” per tree in the average annual 
crop in Trinidad; that is, an acre containing 300 trees will produce 
ai)()ui half a ton of cocoa, worth about $100. The life of a tree is 
indeHnit(\ and a plantation should yield a practically continuous crop 
(S to 13 aonual pickings) for at least twent3^-tive years. 

About half of the Trinidad (‘acao seeds were planted in large, shallow 
boxes of (^arth without f(‘rtili;5er and the other half were planted in 
bamboo pots, one ,se(*d to each pot; each method was found to have 
some advantages ov('r the other. The ‘‘damping off” was more easily 
controlled in th(‘ pots than in the boxes, but about ZO per cent of the 
seedlings were lost from this disease. In dune about 350 selected 
se(‘dlings m ere transferred into the plat without loss. The site selected 
for the experiment is a ravine, the sides of whi(‘h were densely covered 
with second-growth shrubs and trees. This natural shade will be gradu- 
ally cut out and replaced by ‘"Bocare” {Erf/tlirhnf inicroptii'ifj ) — one 
shade tree to four cacao trees. 

Two varieties of the Porto Jiico cacao— the common Colorado (proba- 
bly identical Avith the Trinidad ' ' Forastero ”) and the Avhite-vseeded 
variety having yellow pO(ls~~are also representcHl in the collection. 
Th(^ vv}iit('-s(*eded cacao is considered more difficult to grow, but of 
superior qualih . 

The Trinidad varieties are the following: 


Cala)>iU‘ill('), red 
Forastcr’c >-( '’uiuioai 1 1 f )r. 
CriolU), red. 

Large, Hmootli mMIow. 
Forastero, l>r()\Mi 

J.*a})]) ForaMtero. 


( Viol 1 ( >- Porast >, r( ‘d . 

Oriollo-ForaMero, > (dlow. 
Oriollo-Palabacillo. 

Forastero, b-aiigUMl, largt' ,s»‘i‘d, small, linn 
l)od, aeule tij>. 

Forastero, low grade. 


FRUIT NURSEHIEH. 


Experiments in cutting propagation of \arious varieties of native 
fruits have Ixam mad(‘. A I'oofed shed open to the air on all sides is 
indicated as the proper locus for further work in this line. 


S]»ecii*H from Trinidad: 

Bilimla {Airrrhoa h'dlmhi). 

Kokam ))utter {Garmiia indint). 

Carap, or crab-nut {Carajtn (jninnnn 
His). 

Nutmeg (Myrisiicn mosclnitn). 

Frorji Venezuela: 

Sw'eet kunon {(^Hras vinlint Inmia)^ a in 
From Curasao: 

Bmall, Hweet mango {Matigifmt inOica). 


( ‘annon-ball tre(‘ ( < hnronpittt guiaam- 
sis). 

Madaganc'ar tamarind or Voa-Vanga 
( Vdngneria ednlis). 

Apple calabash (PannmJli^Tii (!€re~ 
[fern ) . 

bearing medicinal MK^ds. 


From (Grenada: 

Tahiti apph* (Pugmia mahtevensm). 


Nutin(‘g {Mynstica mosahaUt). 
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From United States J)t*partim‘nt of Aj^ricnltnn*: 


Jiijiibo {Zizijphus Hp. ). 

Five varieties figs {Ficiia carica ). 

Pistacdiio {Pistaria vrra). 

WiUl pistachio {Pi(^taci(( vintira). 

Anatto {Pi.ra ordlana). 

Pond apple {Anoyia rjlahra). 

Cheriinoyor {Anonft rheriraoha ). 

Sj)ecies obtained in <‘X(‘hange: 

Cluster or Giilar tig ( glome rain ) . 

Java plum (Eugeuta sp.‘^}. 

Surinam elierry {Eugenia mitrheh). 

Amatungula {('arrimt ardaina). 

I .ocpiat ( Eriohotrga Japan icft ) . 

French mulberry {Moruft alha). 

(Jdnese einmimon {Ohmamonnan 
cam a). 

( ’um])hor ( < Hnnainoniam ramplntra). 

(’uban Ti-es {Lnrinna riviam anguH- 
iifalia). 

S| ccies collected in vicinit\ ot stalion: 

C^iriielo, or Sjianihli plum {Sjxmdias 
p}ir})nrea), 

Jobo de la India {Spondnts 

Pear guava {JYaJnini gKagara). 

Apple guava, or gnavaV)<> {Psidtinn 
gaayavfr). 

(Vreso (Malpighia glabra). 

(’erosas {Cordia ndida). 

Grosello, or Tahiti go<H(‘b(‘rry ( (\ci'a 
didieha), 

Calambreila {Coveolahni ntua). 

Mango (Jfa??(/?ycro indiea)^ 8 var>. 

Aguacate, or alligator p< ar { /*ersea 
gratliinlma) , 2 vai>. 

Soursop, or guariabana {.ijiana vuiri- 
eala). 

Custard a])ple, or corazoii [Anona 
retirnlata). 

Wild custard a})ple( nona moatana ? ) . 

Cashew apple, orpajuil {Anaeardinm 
oeeidenlale). 

Mamee apple, or mamey {Mammea 
amerkana). 

Marmalade fruit, or mamey sjijiote 
{Lueuma mavimosa) . 

Nuez, or candle nut {Alenritei^ m(tl ar- 
cana). 

Ginep, or quenepa (Mellcocra Idjagn). 

Genipap, or jagua ( Genipa americana). 

Seagrape, or uvero( Coccolohkuvifera). 

Cocoa plum, or jicaco ( Chrgsobalanos 
icaco ) . 

Star apple, or caimito ( Chrgsophyilam 
cainUo), 


Kai apple {Dogvalk [Abcna^ eaffra). 

CashevN aj)pl(‘ {Anaatedinm oreiden- 
fa/e) ^ from Beira, Portuguese Flast 
Africa. 

Bengal (ig [Ficus (g)podf (folia). 

Coca { Ergthrox(jlon coca). 

G)la ( Cola aruininata) . 

M(»xicau white sapote [Cassannroa 
edulis). 

Chinese guava [Psidiwn hicidutn). 

(hiinea guava (Psidinm gaineense). 

(’abada guava [Psidinm guayaui). 

(Vittley guava [I*sidiuni eatileyanuin) . 

Scuir guisaro guava [Psidiiun gntty- 
ara) . 

Calcutta aj)ple ^imva ( Psidi uni ponii- 
ferton). 


Guayabillo (( ’alyptranthes?). 

Sapodilla, or nfspero ( Aebras sapota ) . 

tiuerrero [EJupatorium dalea*?). 

P>etel-nut (Arm/ eateehn). 

Sweet orange, or china ( Citrus auran- 
tmin sinnisis). 

Sour orange, or naranjo [Citms au- 
randuin aniara). 

Bittersv eet orange, or ingierte ( ( 'drus 
aurajifinm amara dulcis). 

Rough lemon, or limdn hobo [Cdrus 
niedica genuina 1 C. med tea liman *1). 

Lime, or limdn agrio ( Citrus inedica 
acida). 

Sweet lemon, or lima [(^itrus jmulica 
lamia). 

Sweet lime, /u limon dulce [(^dnis 
nnahca hrnetta). 

t^aracas sweet lemon, or lima { Cdrns 
medica hania ?). 

Citron, or cidra [Citrus mediea genu- 
ina). 

‘‘San Domingan orange [Citrus au- 
ra7itium sinensis). 

Bergamot orange [Citrus auranfiu7n 
berganiia). 

Mandarin pee<lling orange ( (^itrus no- 
biUs). 

Ivumquat orange, [Citrus japan ira), 
2 variiAies. 

tlrapefruit, or toronja [C'^trus decu- 
mana). 

Myrtle oningQ[('itr us a urantium var. ). 
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The ^n’eater part of the above nurHcry sUnh, except the Citrus 
varieties, will be set in the 25-acre orchard, whicli is nearly ready for 
planting, during the months of September, Octo))er, and November 
(PI. XX, fig. 1). The trees will be set in rows 25 feet apart and 15 to 
25 feet apart in the row, depending on the variety. 

There are now in the budding rows (three j)lants to the meter in 
rows 1 meter apart) the following: 1,250 limon hobo, 1,000 naranjo, 
200 china, 100 ingierta. These stocks will be ready for budding dur- 
ing the next rainy season. An experiment to test the (*omparative 
values of the above 10 (and other) stocks for budding with certain 
standard sweet oranges and the native Mayaguez ‘'china'’ is con- 
templated. 

SEED AND PLANT DISTRIBUTION AND ACaXTISITION, 

Several hundred packages of gaixhui seeds received from the United 
States Department of Agriculture have ])een distributed to the rural 
schools and to estate owners. 

Native bulbs, seeds, and roots have been sent to Hawaii, Hondums, 
and to several firms in California and Florida. 

Collections of the three principal varieties of Porto Kican ])ineapples 
have been sent to the hotaiiic stations in Antigua, Dominica, and 
Jamaica. 

The botanic stations in the Hritisb W(\st Indies have very generously 
offered to supply gratis to the Porto Kico (^x[)erirnent station the 
varieties of economic plants which may b(‘ obtained at their station 
grounds, a list of desiderata has l)een sent to Sir Daniel Morris, 
director of the Imperial Departunuit of Agriculture in the M'est Indies, 
and to Mr. J. II. Hart, direct-or of the Trinidad Botanic (hirdens, and 
packages of seeds are being received at frequent interx als from the 
several British stations. 

The two most valuable additions to our economic collections thus 
far have been the collec^tion of bananas (22 varieties), taniei- or yaiitia 
(6 varieties), yams (5 varieties), and cassava (14 varieties), secured from 
the Jamaica Department of Agriculture, and the collection of miscel- 
laneous economic plants receiv<‘d from the Bureau of Plant Industry of 
the United States Department of Agriculture. 

Besides Great Britain the only foreign country donating seeds or 
plants was Madagascar. 

INSECT PESTS. 

Insecticide experiments were carried on in July and August at Rio 
Piedras with the cotton boll worm, leaf hoppers, aphids, and the 
changa. 

At Mayaguez the first entomological work to demand attention was 
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the eradication of the white ants, which, due to the semiabandoned 
state of the place, had become thoroughly established in the outbuild- 
ings, fence posts, and all mango and ‘‘^jobo” trees in the vicinity. 
Over seventy -five nests were destroyed within 100 yards of the office 
building. As the arsenic treatment proved too slow and uncei-tain, 
recourse was had to burning with kerosene. A few ouiK‘es of the oil 
usually sufliced in dry weather to effect the entire destruction of a 
nest and all the insects therein. In a few erases the individuals which 
had been outside the nest at the time of its destruction returned and 
formed a small nest near the site of the old one. As many as eight 
queens were discovered in one nest, though four was an unusual num- 
ber, The number of workers in a large colony was estimated to be 
from 50,000 to 100,000. The species has been determined as Eutermes 
m 07 uo (?). The winged form migrates from April to July. Live 
wood is very seldom attacked. 

A smaller species, having hyaline instead of sooty wings, swarms in 
vast numbers in April, but no nest has been located yet. 

It is recommended that all fence posts be well tarred before setting. 
The ‘‘pouui rosa” {Eugenia {Jamhom) jamhos) is especially liable to 
the attacks of white ants. The following kinds of woods may be used 
for posts in a ^‘live’’ fence: Algarrolx) {llymeneea courharil)^ jobo 
{SpondioM I idea) ^ bocare (Efythrhm inicropteryjc)^ almiicigo {Bursera 
Htmariiba)^ guayabo {Pddhiui gmyaha)^ and molinillo or havilla {Hwra 
crepltani^. Of course some of these species will not take root in dry 
soil, but with a little care an ant-proof fence may be had which is 
practically permanent. The sprouting branches should be lopped off 
two or three times a year, 

• The changa has done more or less damage in the vegetable beds and 
nurseries. Repeated applications of the poisoned bait, as recom- 
mended in Bulletin No. 2, have served, however, to keep this enemy 
in check. Traps made by sinking 5-gallon kerosene tins just below 
the surface of the soil and lightly covering the open tops of same with 
small sticks, grass, and earth proved utterly useless. 

(TJTWOKMS. 

Comparative!}^ little damage has been done by these insects, though 
a species of Prodenia has been quite numerous and hand-picking of 
the larva*, had to bo kept up for some weeks in the Central American 
rubber-seed beds. Larva? of an undetermined species were sent in 
from the coffee substation and reported as doing considerable injury 
in the coffee-seed beds. 

The cotton bollworm {Hdwtlm armiger) destroyed a field of corn in 
November and December. Dropping or spraying Paris green in 
water into the heart of the young plants resulted in killing great 
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riuTiiboi*s of the larvn?, ))ut ilio moths continiiocl in force till February. 
From 1 to 4 larvje on the avenigo inhabited each ‘‘spear.” Several 
species of flies were attracted to the frass thrown up by these larvae 
and some of the smaller species bred therein. When much diluted, 
kerosene emulsion, whale-oil soap, and ci’eoliji solution were also 
tried, but although effective in killing the larva% seriously injured the 
corn itself. 

COFFEE INSECTS. 

The ('offee leaf miner {Lmcopiera {(^^iulontonta) coJfWlIa) has been 
studied with tlic' liope that some means might ]>e discovered for suc- 
(‘essfully combating this most serious enemy of the coffee in Porto 
Kico; bill as yet no parasite's of this mimiti' moth have been observed 
and in only one instance were the larvie found dead in the galleries 
between the upper and lower surfaces of the h'af, and no insecticide 
has been found applicable. This pest is now evenly distributed ov^er 
the wdiole island; 20 per cent to 40 per cent of the leaves on each tree 
are affected, and sometimes 0 or more larva' are found in the same 
burrow. 

An experiment has been begun at the station grounds in Mayaguez 
to determine the result of removing all affected leaves in a plat of 
badly infested trees. Data arc ki'pt showing thi' niimbi'r of leaves 
removc'd, the cost of the reipiired labor, the average cost per tree, 
the reduction of the per(*entage of infested leaves by each pic^king, 
and an estimate of the lienefit realized subsequently in the ])lat. The 
pickings will lie repeated as often as reinfeidion rend(*rs necessary. 

The red scale {Levin} him hvinlspliwrlnun) has proved troublesome 
locally, but as soon as the nuinbcir of scales becomes so great that the 
individuals are clustered together closely on the branch, a cream- 
colored fungus usually appeal's and annihilates the whole colony. The 
hypha' of this interesting and important fungus (which is being 
studied by Prof. F. S. Earle, of the New York Botanical Gardens) 
rapidly spread ov(*r each scale, the young and adults alik(‘, and 
extends radially to some millimeters distance beyond. Very few 
coocinellid larva' have been observed among the scales. 

A plant louse (Aphis is occasionally detrimental to the young 
coffee leaves, but it is usually kept in check by the larva' of a fly 

(Syrphus?)* 

A scale {Orthvzia sp.), parasitic on the i*oots of unhealthy coffee 
trees, was observed at the coffee substation. 

A fulgorid bug, having the entire body and wings covered with a 
grayish-white powder and consequently often mistaken for a moth, is 
rather common, but seldom found in large colonies. It attacks the 
young branches. 
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INSEOT ENEMIES OF CITRUS SIOCK. 

The red scale {Lem'iilain hftnli^jyha^rlcuvi) is probably the most com- 
mon H(;ale on the orange here; since it infests many other plants it is 
liable to appear in any orchard at any time. Two to four applications 
of kerosene emulsion are usually necessary to rid a badly infested tree 
of this pest. This scale is sometimes parasitized by a hynienopter, as 
well as by th(' common whitish fungus, which is proving to be of great 
importance. 

The purple scale {MyiU<v<piH rlfr!eoIa) is very common in all parts 
of the island; it is parasitized by a '' red-fruited'’ fungus {SplmroHtilhe 
eoivophiid) and a black slow-growing fungus {Mijr!aH(jh(tii 
which was iirst observed at Nagiialx) and which is fairly common at 
Mayaguez. 

The chaff scak* (CluondHjf}.^ rifri) is common everywhere on orange 
and lime. 

jUjfidiotuH ((unmtif is rare but apparently spreading. 

(WiploAdeHjJorUkduHhH was noted only in an orchard near Naguabo. 

(IndjmiHphaldi^ uouidum is randy met with as y('t. 

Daciylophtx citrl is not common. 

Ai<phii()f\i.^ arflctdatuH oc(‘urs <*ommonly in the easb'rn and northern 
districts. 

(Generally sp<‘aking tlu‘ orange growers in Porto Kicoare not giving 
sufficient attention to the scale pests in their groves; the spraying is 
entrusted to native laborers, who are certain tol(‘a\e more or lesvS 
unsprayed surface on each tree. One of the most promising groves 
has been very seriously injured by allowing the }>ests to become 
thoroughly established. Moreover, the insecticides an* not alwa3\s care- 
fully made, and worse still, perhaps, old and badly infested nativ e 
seedling trees are frequentl}" left standing in or n(‘ar the new orchards 
to breed and distribute endless gen(‘rations of scales to the nurseries 
and 3^<ning trees. Thousands of acres in the north part of tin* island 
have be('n planted with oranges in the past two or three- 3"ears, and 
though it is natural that in this luirrv and optimistic excitement such 
dangers are overlooked by the average planter, the prospective injury 
from scale insects in th(*se new orchards might be very greatU" les- 
sened 1)3" a more careful attention k> their present requirements. 

In some groves considerable damage is being caused b3" a small brown 
ant which bites the bark and feeds upon the gum which exudes from the 
wound. Small branches are frecjuently girdled, and the loss of sap 
and gum through the numerous oj)en wounds in time weakens the 
young tree. When not too close to the trunk of the tree a nest may 
be destroyed by pouring into it a few spoonfuls of carlx)n bisulphid 
and then covering with a wet gunny sack, but 3mung trees are some- 
times killed by the use of too much of the liquid near the roots. 
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Kerosene emulsion poured into the openings of a nest just after a rain 
is also effective in killing or driving away the ants. Fresh air-slaked 
lime placed close about the base of the trunk will for a time hinder 
the processions, (^loth bandages tarred or wet with crc^olin, corrosive 
sublimate solution, or crude carbolic acid solution are of some tempo- 
rary value only; the two latter should ])e applied o\ er a plain bandage 
of cotton batting. 

The larvfc of a weevil determined as Em^^htJathnuH HjMmgJerl was 
found eating the bark from the taproots of orange stock in a nursery 
near Rio Piedras. The adult insect is common throughout the island 
not onl}" on citrus stock, but on nearly all kinds of fruit trees. A 
handful of air-slaked lime at the foot of the tree deters th(‘ female 
from entering the ground to deposit her eggs at that point. Hand 
picking will pro[)ably be found n(»cessarv to keep this pest in (‘heck 
for the next few years. 

During the dry season two species of Laim'Ilicorn beetles seriously 
damage the foliage of citrus stock and bananas. A boy with a lantern 
and a pail containing a little kerosene and water can easily collect a 
large per cent of these insects in an or(‘hard by visitiiig the trees in 
the early part of the evening; for large trees a sheet spread under the 
branches may be used by two or three boys to Indter advantage. 

INSIST ENEMIES OF MlHCEl.T.ANEOl^S FKUIT TREES. 

Dia^spls peatagona has proved very destructive to peach trees in the 
east part of the island; this species also attacks mulf)(‘rry and pa})aw. 
Although not difficult to control, the native makes no attempt to rid 
his d3dng papaws of this ‘^piojo’' (louse). 

Ah urodican utlnima injures the wild guava gucfgrfrtt) in 

some localities. 

A^terolecaniinn puHtulann has appeared on the fig {Ficvn carivu) at 
the experiment station. 

An undetermined sc^^ile (Vinsonia^) occurs on the rose apple {fJmn- 
hosa janih(hs). 

The Guanabano {Aiiona maricatd) is eveiy where affected with 
Lemniinih hvhiiHphwrlcmn ; and an aphid frecpiently joins its efforte 
to weaken the tree, and by its habit of attacking the flowers prob- 
ably prevents the ‘‘setting” of many fruits. 

A thrips and a Dactylopius have injured Pajuil seedlings {Anacar- 
diufii oecide^itale) in our nurseries; a few of the plants were killed in 
spite of kerosene emulsion treatment. 

An aphid appeared on the (^astilloa plants, but was exterminated by 
a lace-wing fly (Chrysopa?)- 

The flower clusters of cacao (Theohroma cacao) are frequently 
attacked by a brownish aphid, and the punctured and weakened pedi- 
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cels and embryo fruits thus become very liable to the attacks of the 
pod-rot fun^^us. 

VivsortM HteUif(>ra occurs commonly on the cocoanut ( Cocos rmei- 
fera)* At Ponce many of thesi' trees are dead oj* dying from attacks 
of Aspid lotus di^strurioc, Phis scale is parasitized, however, to some 
extent by a Tineid moth, the larva of which forms a web over the 
scales on tlie worst-infested leaflets and gradually d(wours the entire 
colony, though not soon enough to save the life of the h'aflet; attempts 
to rear this interesting insect have l)een unsuccessful thus far* and but 
one imago was seen in situ. 

MlS('KLIAXEOrs TKSE(’T KXEMIES. 

A cricket {GrylhtdtH tnutiruK) has proved a serious ])est in the sta- 
tion’s nurseries and seed t)eds, many valuable plants having been cut 
ofi* just above the ground. In on(‘ case freshly cut leaves were found 
in tin' burrow of this insect, whi<*h had thus adopted one of the chan- 
ga’s {S(V 2 >ferlscu.^ dldodyhoi) chn^u* habits. A cri(‘ket, presumably 
this sp(‘(*ies, was reported as doing considerabh^ damage in the coffee 
seed beds at tlie coffee substation. 

A small fly (dudytx'u)^ pn^viously kiu)wn from Bnizil. has 

caused much damage in th(‘ larval stage by })oring into tlie terminal 
))uds (rarely petioles) of cassava /7/e/ f(t!Jlst<hua and J/. pulioaia 
alpi)\ hand picking is tln‘ only remedy since the openings to the bur- 
rows are closed })y a granular, gummy se<‘retion; the brittle temiinal 
bud is broken off* and drop})ed on the ground where the immediate 

bleeding'' and withering of the bud imprisons^ and kills the 3x>ung 
maggots. Mature cassava ])lants are usually attacked ])y a small bug 
of the Tingitidie {Athens nlyrusnuis the under surface of the full- 
sized leaf is the only })art attacked and, therefore, sutjcessful spra} ing 
is exceedingly difficult, especiall}’ since the insect is possessed of great 
vitality. A brownish mite also causes injury to the young cassava 
leaf; the epidennis of the under surfac(‘ of the basal portion of the 
blade is the usual point of attack. Lecanlnm houlsydneerlcum and an 
undetermined white scale have been noted on stems of cassava. 

Practicall^’^ no insect euemv of th<^ yautia {Xnnthosoma sp.) has 
been observed yet; however, a black aphid was found on a plant pur- 
chased as Alocmla marshallii^ ljut believed to be a Xanthosoma, and a 
mite was noted on the upper surface of the leaf blade of a plant bought 
for Alocasia iatavensis^ but which apjToars identic.al with the common 
yautia known as ‘^Guayaniera,” 

The malanga {Colocasia a7ittqxi(>ruvi esculeutuiu) is occasionally 
attacked by an aphid which is usually parasitized by a whitish fungus 
and a hymenopter, 

A scale (Dactylopius attacks the ^‘heads'’ of Guinea yams at 
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Mayagiie>!. One variety of yam ])rought from the botanic ^ard(MiH at 
St. George, (jrenada, was badly affected with hartll. 

The minute leaf hopper {EmpoaHca mall) has been the severest 
insect enemy of beans and cowpeas; spraying is almost useless. AgaJJla 
ienella and several Tettigoniids have also injured beans and other small 
(U‘ops. 

A lepidopterous stem l)orer has destro3^ed many i)hints in the beau 
plats and has greatlv hindered the growth of the horse ])eans. 

The bean leaf ])eetl(\(Gc/*efwy^(/ (If^ntfcornis) is common. 

VluteUa hianiVtjxnmix was veiy abundant on cabbage at Rio Piedras; 
it was controlled bv repeated applications of ‘^slug shot" reinforced 
with X)aris green. 

A flea beetle in company with a ix>ot fungus, has 

ruined a plat of Russian sunflower at the station. 

Larva‘ of a weevil (apparently Sphenophorus) were observed in 
sugar c‘ane at Ponce. 

Protopanr (ar^tlhia occurs commord}" on tomato and tobacco 
throughout the island; the larvje are usually killed by a thrust of a 
knife mad(* from a Ma^^a {BronhUd j>hujnhi) leaf. 

The melon worm Pyralid {Dhiplntnia ht/dlhtata) has ])]’oved a severe 
pest throughout the ^^ear, both at Rio Piedras and Mjivaguez, on 
squash, ciKuimber, and melon; while small the jflants can lx* kept from 
serious injury bv hand picking the 3^oung larva' in the ])uds and new 
leaves, but when tlie plants are mature this }>(*comes a laborious task. 

PLANT PARASITES. 

Several specie's of jjoraiithus are common on various fruit and timber 
trees; in the vicinity of Ponce many tine trees were noted killed or 
dying from the parasitism of a white-frujb'd Iflionideiidi'on. The 
calabash (f c^yV/c) is very fre<pientlv attacked. 

A dodder aitiertnnmJ.) was with difficulty eradicated from 

a plat of alfalfa in tlie trial grounds of the station at Mayaguez. This 
species occurs commonly on Ioav shrubbeiy, especially along th(* sea 
shore. 

Bromeliads and orchids are occasional 13^ found on coffee; these do 
little or no damagt' to the host, though causing a shabby appearance. 
Lichens and liverworts, liowever, undoubtedly injure the leaves and 
bark of cotfec by retaining (‘xcessive moisture, obstructing respiration, 
and furnishing a foothold for various fungi; since these plants thrive 
onl3^ in very humid situations, the opening up” to more light and 
better air circulation will soon ameliorate the condition of the ‘‘mos- 
siest" patch of trees. 

The Guama {Inga htarlna) is very frequently affected with a peculiar 
disease of the j)eduncle. This organ becomes exccssivel}^ branched 
and, each branchlet being distorted and abbreviated, the infertile mass 
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of pedicles a88umo« ii more or leas .spherical shape, ))e(iomes a harbor 
for co(T- ids, ants, cockroaches, et<‘., and is l)eliovcd by many peons to 
giveri.se to a rust” disease of coffee growing beneath .such .shade 
trees. Although coffee does frequently die under (xuama tretvs badly 
aflPected with the peduncle di.sea.se, no etiological connection has been 
established between the two effects. The peduncle disease a[)pear.s 
to be of a phy.siological rather than of the witches broom” (Exoascu.s) 
type. 

The Chiaba which is usualh^ j)ref(M*red for coffee shade, 

appears to have no enemy other than the fungus mycelium whi(*h 
sonndimes attacks the roots of colfi^e and <*ofl‘ee .shade trees in .small 
areas in old i)lantations. It is, how(‘V(U', mucJi h^.ss prolific than its 
related spe(‘U‘s, the (luama, j)roducing but one light and irregular 
crop of more or le.ss inquudVct fruits, instead of two heavy regular 
(May and October) crops of .s(S'ds in an edibh‘ pul[). 

FUNGUS DISEASES. 

The following fungi hav(‘ proved mori' or less injuriou.s during the 

( c/V/v*, <lainaging .sour stock in citrus nui*.series. 

An iindetermiiHHl ''spot” fungus ai)t)earing on tli(‘. undi'r side of 
citrus leaves and i‘esenibling "melanose;” this dis(‘ase occurs coin- 
moldy throughout (‘(Mitral ^I(‘xi(*o in tlie old orange' groves. 

A red-.s]K)red '‘dain])ing off’ di.sea.se of citrus nursery stock in seed 
beds. 

Siilhuiii on cofie.(* at the coffee sidxstation; not common. 

A root disease of coffee caused by th(‘. subterranean hyjilije of an 
undet(‘rmined fungus (Polyjiorus'^). This disease s})reads radially, 
killing th(‘ shade' tiH'cs and m*arly all plants in its (*oiirse, but its 
progress is fortunati'ly very slow. Ditching around tlu' iutVeted area 
is advised. 

A red-spored fungus occurring in spot.^ on the h'aves of the Avo- 
cado pear causes .some damage locally. Practically all of the Avocado 
pear trees in a district near Joyuda were reported to have died simul- 
taneously. The caus('. was not determined. 

Oraj>/iioIa 2 >hw)ucl^s is well e.stablished on the date palms of the 
i.sland. 

Cerc(KHp<)m sp. occurs on lledionda {Cmsia occtdenfali.^), 

Cere(hHjMmi injures peanuts {Arac/iiTt hyjxxjiea), 

Ceixo^porliua hiticola is one of the four or more root rots of the 
bean, 

ColempoTm77i ipomceee, appear.s in red-brown spots on sweet potato 
leaves, but it is paiRsitized by Ramulana coleimporil^ Avhich appears 
as a Avhito dot in the center of the host colony. 

B. Doc. 148, 58-2 29 
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A root rot of the potato {Solmnun iufx rof^um) resembles in its effects 
the “black collar” form of lihhoctonUi i<ohmi» This fungus seems to 
preclude the growing of this crop in Porto Ri(‘o. 

A blight on tomato, which lias lieeu under investigation for over a 
year and which may prove to "lie BaclUm Holaxureartmi ^ has destroyed 
many plats in our experiments. Its action is appanmtly downward 
through the a as(*ular bundles which enter the petiol<‘. No amount of 
Bordeaux mixture has any appreciable effect. 

REPORT OF J. W. VAN LEENHOFF, COFFEE SPECIALIST. 

As stated in last year's report, a beginning was mad(‘ in fbinuary, 
190^, with the establishnnMit of coffee M‘edand nursery beds, the o])j(‘ct 
being the production of select })lant mat(‘rial for exix'rinuMifal })ur- 
poses and for free distribution among coflee jdanters wifh whom the 
station might wish to coojierate. (IM. XXI.) 

As the station had selected, but had not yet ]>een able to secure poss(‘s- 
sion of the desired lands for (experimental purjioses, these lasls nere 
constru(*ted in tin' immediate neighborhood and on soil which after- 
wards proved to be \ ery mu(‘h impoverished. (PI. XXI 1, fig. 1.) 

Pp to the present time, exc('])t in a vi'rv few instances, (‘oflee planters 
obtain their seedlings only from ])lants grown from berries wdiich for 
different reasons haA e fallen from the tiTcs and gradually groAvn up 
on the same spot, forming in many instances, d(‘ns(‘ underbrush, mak- 
ing cultiAation of parent trees im])ossible and exhausting the soil 
to a large ext/ent. As all kinds of }>er»d(*s, from good nnd bad panait 
trees, ripe and unripe, sick and healthy, large and small, ar(' to In' 
found among fallen ones and a large* pt'i-centagc* of tlu'ui g(‘rminat(', 
the seedlings for this reason alone do not offer a sutlici('nt guaranty 
to produce health}^ and desirable jdant material. In fact, the constant 
use of such material may hav(‘ produci'd a dc'geinuation to which the 
present small creeps p(‘r acre' may be partly attribub'd. Once tin* s(*(‘ds 
have germinated, they are iK*rmitt<*d to grow uiuh'r dense* shade* with 
hardly any light or ventilation, and conseejuently tlu'y be*come as a rule 
long, slender we'aklings. The roots, growui in unculti\ate'd soil and, 
because of the crowded condition of the platits, all inte'rmingled, do 
not have the desirable form of a straight taproot and jn ramidal 
distribution of side roots. Inste*ad of this all kinds of befit forms, 
knots, and rottenness are* general. Sev(*ral thousands of su(*h seed- 
lings derived from different plantations were inspected, and in many 
instances not a single one* w^as found with a well-formed root system. 

After the germination and the full development of the first leaves 
in the seed beds, the young plants were transplanted into nursery beds 
constructed similarly to the seed bods. Before transplanting, 54 of 
the beds were treated with the following fertilizers: Nitrate of soda, 
muriate of potash, lime phosphate, bone meal, stable manure, and 
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Porto Ri(‘}ni hat j^mano, all applied alone and in diflerent mixtures. 
The results of these ditlVnMit treatnumts wen*, that all th<* l)eds treated 
with bat ^uano or with mixtures of same with other f(*rtilizers ^ave 
si)lendid results, the plants growing twice as fast as those in the other 
beds. Other manures or fcu'tilizers seemed to have very littl(^ or no 
effect. The bat guano was oldaiiied from deposits in caves, of which a 
large number exist in the island of Porto liico. 

An analysis of same, as made b}' the Bureau of Chemistry, Tnited 
States DepartuKMit of Agriculture, is given ))elow: 

l‘fr cent. 


ToIjiI })lu»s])li«>ri(‘ arid 

Total potash 

Tohil iiitropai (iritrat(‘S, prostajt) (Mpilvalriit tf) 

Aimiioiiiii 

Moisture 

Loss on ignition . . 


12. n:{ 
.m 

a. 32 
L 03 

13. 80 


Jn Octoixn* and No\’em))ei- all the j)lants. after they had betni gi-adu 
ally uncovered, W(‘re standing in the full sunlight, and at the end of 
Nov(‘mb(‘r were* sufhciejitly accustomed to th(‘ sunlight to be traiis- 
plantiMl to th(' held. Not having yet obtained control of th(' desired 
lands, it was decid(‘d to l(‘ave the plants a ytnir longer in the ])eds, 
during which tinu' they di'velojx'd into liiu^ looking plants and are now 
being used for j.'lanting in tin' (‘xpindmental lit'lds or for supplying 
plantiu’s who jire coopi'rating with the station, tin' stump-planting 
syst(‘m beitig us(‘d. 


IMPROVEMENT OF OLD COFFEE GROVE. 


As alr(‘ady nnnitioned in a foriinn* ri'port. lo acr(‘s of old cohee 
lands were divid(‘d into 10 sipian* plats of 1 acre each and numbered 
from 1 to 10. (PI. XXI II, hgs. 1-4.) The crop ])rodiic('d on these* 
plats behuH* any expen-inients were made' was ascc'rtained, with the 
following re'siilts: 

]*ro<hu‘t of 10 f/ryv.s' o/' I'urti) lifvau coffee in (in barrio Anon^ (list rid of Ponce y 

Porto liicoy 1001. 


Arro Xo. 


Rifu‘ berries: ' 

la liters 

In pouacls 

('rffee ready ftjr 
in H r k e t, i n j 
pounds 


1. 

1 

i 3. 

1 

1 1 

1 5. 1 
1 

0 j 

7. 

1 

s 1 


U). 

J , R(H) 

1 1 

' 1,5 It'd 

2, 520 

1 

i 2.(550 

3(59 1 

597 ! 

37h 

1 

27i'' 1 

5 15 

523 

2,477 

1,97:{ 

3, 115 

( 3,7,52.5 

1 1 

5(K) 

N52 1 

1 

529 

;5s:^ 

701 5 i 

711 


459. 5 

70,3. 5 

1 

HOT) 

1 

1 

IKi 

I-mI 

1 111 i 

' J 



15S.5 


1 


1 




15, 29:> 


3, :iS7 


The harvested berries WTre measured by almudas to a total of 550.20, 
for which the pielo'rs Avon* paid T e(*nts per aliuuda, or a total of $d9.15. 
This quantity produeed d,387 pounds of (‘offee ready for market, 
therefore — 


1 pound berries about etjuals 0.22 pound ready for market, 
i ahnuda Ix'rriefl about equals 6 pounds ready for market. 
1 liter berries about equals 0.30 pound ready for market. 
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Th<' cost per 100 pounds of harvesting and marketing coffee Was as 


follows: 

Puking $1.16 

Pulping, hulling, and drying 60 

Transport mg berries from field to factory 10 

Transporting to Ponce market 25 


Total jKT 100 ixaindh 2.11 


Aftt*r the harvesting of the old crop the whole of the 10 acres were 
carefully weeded and the coflee an well as the shade trees }>rovisionally 
and roughly jirunecl, iinniediately after which operation acres num- 
bered 1, 3,4, and S were selected for making a beginning for the <liffer- 
ent improvement experiments. For this purjiose each of them was 
divided into 4 squan^ plats of one-<juarter of an acre each, making a 
total of 16 plats, mimbc!‘(Hl from 1 to 16. The first 4 numbers laung 
of the original acre No. 1, the second of acre No. 3, and so on. 

The following operations were then und<u*taken: 

Plat No. 1. Experiments were made with leguminous plants as fer- 
tilizer. All vegetation except coffee and shade removed. Coffee, dis- 
tanced at practicallv 8 by 8 feet, b^^ remo>dng all trees at less distance. 
Cowpeaswere planted and after the\ had come up very nicely were 
plowed under. 





Jhpf rufu n( inth pbuit 







1 

1 

t* troea 



SfMU i (1 

H« lUinain 


' S|>a<H»l 

He ' He mam 




UlO\<(l j ItIJf 



mo\t<1 iiijf 



Fnt 



J\f( 


Plat No 

1 

« b\ H 

2^S 1 «) 

Plat No h 

7 b\ 7 

107 103 
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Plat No 10 

1 0 bv It 

HIH 137 

Plat No 

(i 

t» b^ t» 

MO 1 11 1 

Plat No 1 1 

7 b\ 7 

1 10 - 147 


I 


Making a total of s plats, or 2 acres, on w hicli wer(‘ removed 1,106 and 
remaiiu^d 1,03b coflee trees. Plats 4, 5, 7, and 12 were left as check 
plats in their original state. 

CUTTING COFFEE TBEE8 TO STUMPS. 

On plats Nos. b and 10 all existing coffee trees were cut to stumps 
about 6 inches high, and besides on plat No. 9 all shade trees were 
removed. Ver\ soon the stump began producing new shoots, in most 
instances in large quantities. As soon as the shoots had attained a 
height of a few inches, all of them except two opiX)8ite ones were 
removed from each stump, and since that time the shoots have grown 
very rapidly, but quicker in No. 0 than in No. 10. 

Besides the above-mentioned experiments, all the trees of the first 
12 plats were thoroughly cleaned by rubbing with a rough cloth mA 
afterwards painted with lime milk. The general appearance of the 
trees has improved greatly. 






Fil. 2 Porto Rico Station- Coffee Crop 1901 LEAVFb Removed in 1900 to 
Combat Leaf Miner 




-Porto Ric j S'^ation — Orig nal Condition of Old Coffee 




FOBTO mm BXBBBIMKKT f<TATIOK. 


458 


B3mOTATXN0 OF OI-B OOFFEB FliANTATIOBT. 

Plat No. 13. All coffee and nliade removed; plowed, harrowed, and 
planted to soja beans. 

Plat No. 14. All coffee removed, shade left. 

Plat No. 15. All coffee and shade removed; plowed, harrowed, and 
planted to alfalfa. 

Plat No, 16. All coffee and shade removed; plowed and harrowed 
and planted to cowpeas. 

The soja beans, after comiti^ up nicely, were damaged by heavy 
rains, hut afterwards n^cupe rated and are now doing fairly well. 

The alfalfa was entirely dt\stroyed by heavy rains after having come 
up nicely. 

The cowpeas came up very ni<‘ely and grew luxuriantly, and were 
plowed under befon' the beans had entirely ri[)en(‘d. After some 
further prepamtion tln^ plats will ])o set to new (*offee tre(\s from the 
nui'sery IhsIs. 

EXFEBIMBKTS WITH NEW COFFEE. 

The object in \'iew i-» to improve upon the present condition of 
coffee trees irj Porto Hi(‘o. (renerally sp{Miking this may be done in 
two different ways (1) improvements in the Porto Itican coffee and 
sluuie trees tlnunselves, and (*J) improvements in the l\)rto Ritan coffee 
by cross breeding, budding, or replacing by foreign t*otfee and shade 
tre(‘s. 

In ordiU' to mak(* cxjMU’iments along these lines jiossilile, a part of 
the acres of virgin forest nu^iitioned in last annual re[x>rt has l>een 
clean'd and a road made through it. Two houses for the foreman 
and lalsu’ers have been built. An imaginary line running north and 
south through tin* center of thi' tnut divides it in two parts. To 
the east of this line expuiments are condiu ted with IVjrto Rican 
ex>ffee and shade and to the west with im|)orted varieties of coffee 
and shade tro(»s. 

Seed and nursery Wds have been constructed, in which seeds from 
different sources have l)cen planted. Among these were seven kinds of 
coffee imported f rom Bmzil, w hich, however, ow ing to having been sent 
in bulk, and, in genei*al, in a veiT bad and poor condition, did not 
come up at all. St^veral kinds from the Hawaiian Islands and C’eylon 
came up with fine results and have been already planted in the field. 
Coffee seed from Porto Rico, well prepared, all came up with exceed- 
ingly good results. To continue exj^erimeuts with imiK>rted coffee it 
is desirable to secure as nipidly as possible seeds of a large variety of 
foreign material, and 1 would recommend giving the procuring of this 
material special attention. 

Experiments with different plant distances have hem l>cgun by 
planting coffee at distances of 12 by 12, 10 by 10, 8 by 8, 6 by 6, and 
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4 by 4 feet, and the sliade trees, which are representative of Porto 
Rico, have been planted between them. 

COFFEE LEAF MINER. 

So much damage is caused by this inse(*t that experiments in exter- 
minating it by collecting and destroying all infested leaves have been 
tried on st^veral 0 ( casions. The first attempt was made at Mamme 3 's 
on a pat(‘h of old cotlee, in whiidi nearly all the leaves were infested. 
After picking* th(‘re wiU’c so few leavi\s left that the following crop 
was verv mucdi reduced. Tin' smavcding on<‘, lK)wt‘\'<M‘, was veiymiadi 
better. 

The ru'w nursery beds are situated in the virgin forest, a ]>art 
of which has recently been feUe<l and buriuMl. Tlnuv is no (adlee 
growing iK'arer than l/HM) feet of these beds, and flaw are further 
sheltered bv stri})s*of standing forest which act as wind-breaks. Not- 
withstanding this isolation, th(‘se beds sutfei‘(Hi in tin* beginning of 
]VIa 3 ^ from an extremudy lunivy attack of leaf miner. As a remedy all 
the leaves attacked were continuously <*ut off and buria^d. Th(‘ gi‘owth 
of the plants was ndarded considerably, but tli(\v r(M*up(‘rated and are 
now in very tine aiui healthy condition, without any sign of the leaf 
miner. 

At the station hoad([uart(‘rs in Mayagiu'z the (dleid of ]>icking the 
leaves is bcung tricnl on an isolattsl patch of about oik' a(’i'('. Tlu' })ick- 
ings are Ixdng inad(‘ at intcu-vals of about two we(‘ks. and a (*om[)lete 
record is kept of tin' time' reijuired and tin' numix'rof h'aves collected 
at each picking. 

The indications ar(‘ that tin's method of (‘xtermiriation would j>rove 
such a stiiix'udous task that it would Ix'. out of (h(‘ (jin'stioit. 

REPORT ON OBSERVATIONS IN PORTO RICO. 

I>y Prof. F S. Kvklk, of (h Nt w Ynrk Iktiumcnl (Uirden. 

Ill accordance with tin' instructions of tlie Director of tin' Office of 
Experiment Stations, 1 visited IWtoKico for tin' purpose of studying 
its horticultural jxissibilitics and of making observation on plant dis- 
eases. Owing to tin' short time at my dis|>osal, it was impossible to 
make any exti'iided investigations. The following notes are the result 
of a ])rief and hurried inspei'tion of a small portion of the island, and 
are to be considered as suggestions indiaiting sonu'. lines along which 
work is neenh'd, ratln*r than as giving rcsulto of iiermanejit value. 

The horticultural crops now attracting most attention in Porto Rico 
are oranges and jiineapph's. Ikuanas are grown extensively , but mostly 
in the interior, wdiere difficulties of transportation w ould prevent their 
becoming an article of export. Some of the lowlands near the eotiet 
are well adapted to the culture' of bananas, and there seems no reason 
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why they could not be grown there profita]>]y for the United States 
market. At present the subject seems to be receiving no attention. 
To successfully develop this, or in fact any other branch of the fruit 
Imsiness, better transportation facilities will be necessary. The present 
steamer H('rvi(*e is poorly adapt'd for the transportation of perishable 
fruits. 

Pineapples thrive in many parts of the island. The finest ones 
s(HMi were in the n(‘ighhorhood of Lajas, southeast of Mayaguez. A 
number of acri\s are grown liere for the Mayaguez and Ponce 
mark('ts. Sonn* have been shipped to the States, but usually with 
unsatisfa(‘toiy r(‘sults, and the impression piH‘vails that Porto Kican 
pines do not ship w(dl. This is not remarkable when we remember 
that they nw hauled in hulk often 15 miles in ox (*arts over a very 
rough road btdbre being ])ackc*(l for shipment. Under these condi- 
tions it would he ind<‘i‘d astonishing if any arrive in good condition. 
Th(^ (‘ompletion of tlie railroad now huilding between Mayaguez and 
Yauco^^ill niak(' it possible to deli\er these at the sealioard in good 
condition, whmi tladr shipping <|ualities (*ari be fairly tested. There is 
now a eonsid(U‘able eommen ial planting of pines in the neighborhood 
of San Juan, Souk* shi[)ments from this n^gion are rejxnded asprov- 
ing satisfactory and as carrying \\ell. 1 se(‘ no reason why the grow- 
ing of pint's should not bt'conu' a large and protitable industry. A 
small (*anning factory has been established at Mayaguez, which, if suc- 
(*essful, will lead to a largely increased home market. Pineapples 
seem \ery healthy in Porto Rico. No dist^ast's or serious insect pests 
were obs(*r\ed. 

Many thousands of orange trees have beei\ ])lanted during the past 
two U'ars, and tin' indications an' that tln\se plantings wilt lie largely 
incrtaised in tlu' iu*ar future. Tlu' prospects for developing a success- 
ful! orangt' iudiistry seem vt'iy flattering. There is an abundance of 
suiUihlc land at ri'asonaiih' prices. The (|uality of the fruit is good. 
Chea}> labor, clieap freight rates, and the ahseru'O of tariff ehai-g(\s will 
make it possible to ])la(*e Porto Kiean oranges on the Ameriean market 
in eomiHdition w ith those grown in other eountries. The climate is 
favorable, and so far no diseases or insect pests have been observed that 
are not to be encountered els(‘where with equal severity. Numerous 
kinds of seah' insects occur, any one of which would be capable of doing 
great harm, ))Ut, as w ill be shown lab'r, each secuns to be held in check 
by one or more natural eiiemie.s. The business is still in its infancy, 
none of the rec<mtly planted groves having readied bearing age, and 
unforeseen troubles may, of course, develop; but the oci'iirreiu e of old, 
healthy, and productive sweet seedling trees in all parts of the island 
argues well for the future success of the industry. Many other trop- 
ical fruits (xrur in Poi*to Kieo. With the development of transporta- 
tion facilities, especially when refrige mtor transportation c^n t>e 
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secured, some of these may become profitable articles of expert. 
There are, howevej*, many difficulties, aside from those of transporta- 
tion, in making a profitable market for new and untried fruits, and 
attempts in this direction should be made cautiously and, at first, on 
only an experimental scale. A few thrifty gra^ievines were observed 
in the neighborhood of Ponce. Judging from observations made in 
Jamaica, it is probable that some of the Euiopean or California varie- 
ties ( will thrive well on the southern or dry side of the 

island, and that they will ripen their crops well in advance of Cali- 
fornia, probably duriiig May and June. If this proves to be a fact 
their cultivation would lx* profitable, provided adecpiate transportation 
facilities could b(‘ secured, since the Ameri(*an mark(‘t is bare of grapes 
at this season. 

NOTES ON DISEASES AND INSECTS. 

<)UAN<;KS. 

Oramjo nvah ( ( urn sp.).'^' This is th(' only fungus disease of 
the orange that was observed. It <*aus(‘s wart-like swellings and dis- 
tortions on the leaves and fruit. It do(‘.s not often attack sweet 
oranges, but is usually eonlim^d to the sour oranges and the hunon. At 
present in Poif’o Rico it is doing no serious damage ex(‘ept (o sour- 
orange se(‘dliiigs in the nursery. A little inon^ (*are in locating seed 
beds and nurseries at souh' distance from inf(H*t(Hl sour tr<‘(‘s will pre- 
vent injury from this dis(‘as(‘. It is unwise to })lant nursery stock 
betw'een tlie rows of orchard tre(‘s on account of tln‘ dang(*r of the 
spreading of dis(‘as(‘s and scale insects. S|)ra\ ing with Hord(*aux mix- 
ture or th(‘ aminoniaeal solution of eopp(‘r ear}M>nate will prote(‘t tr(M*s 
from ifijury by scab. S|)raying oranges with fungiei<les should only 
b<‘ resortixl to as a last resort, as sucdi sj)rays will kill the fungus 
(memi(vs of the s(*ale inse(‘ts that are mentioned below. 

Sr(tJe iNStds. Four different scale insects were observed on the 
orange, any one of which would do gn^at damage if allowed t>o multi- 
ply uneheckc^d. Fortunately, a hyinenopterous parasite and several 
fungus parasites are doing miieli toward destroying them. Judging 
from the thrifty (‘()nditi<)ri of most of the old seedling trees, it seems 
rcasonalde to hope that these natural enemies will in the long run bo 
able to prevent s(»rious damage. The fa(*t remains, however, that m^ny 
individual trees are now suffering seriously from scale, and planters 
should provide^ themselv(‘s with the necessary apparatus for spraying 
these infested trees. It is doubtful if general spraying is either 
necessary or advisabl(‘, since it would tend to destroy the friendly 

aiid Webinar, F. »S, Dept. Ajjr., Division of V^egetable Vbysiology and 
Pathology Bui. 8, im, pp. 20-24. 
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pamsiten. In order of abundance, the orange scales observed were as 
follows 

(1) The puTfle scale {Mytilaspis cUrieola ). — ^This is probably the 
most abundant and widely o^xnirring orange scale on the island. 
When numerous, e8pe(;ially on young trees, it does much harm. For- 
tunately, it is heavily parasitized by a minute hymenopterous insect 
and by at least three parasitic fungi. The hynumopter alone must be 
very etfectivi^ in keeping down the mimlKU’s of the scale, since on many 
of the trees more than three-fourths of the mature scales w(*r(^ bored 
by the es(‘aj)ing j)arasite. Of the fungus parasite, one was the well- 
known r(‘d-s(*ale fungus, SpluecoMilJhc atccophlhi. This occurs some- 
what widely, but at the time of my visit, the close of the dry season, 
it was nowhere abundant. It probably spreads nipidly with the b(‘gin- 
ning of the rains, and is doubtless a fac tor of imjwrtaiu^c^ in keeping 
down this and other scales. This fungus can be easily ciiltivatcHl in 
the la))o»*atorv/' and in moist weath(‘r the cultures mixed with water 
can b(' su<‘cessfully us(‘d as a spray for introducing the fungus on trees 
wlnu'e it does not occur naturally. Another widely occurring fungus 
forms a black coaling ovm* the scales. The individual bhu k masses are 
small and roundcsb 1 to 2 millimeters in dianudeu*, but they are crowded 
t-ogeth(‘r and oftem soni(‘what confluent over (*onsid(u*a})le areas wdien 
the scales are abundant enough to form an incrustation. At first 
these bla(*k masses are s(\ssil(\but at length some of them are more or 
less stalked and b(‘come <|uit4‘ laird. In most of tin' material secured 
no spores are j)r(*sent and the syslemaf h* position of th(‘ fungus remains 
in doubt. There can be no cjiK'stion of its parasitic nature, since at 
first it is conlined ex(*lusively to the scales and <‘an be lifted away 
with them. The fungus seems to grow rather slowly, but when the 
scales are abundant it eventually di^stroys them over large areas. 
The trunks and limbs of many of th<‘ old trees on the island are black- 
ened by the rmnains of this fungus. Some crude attempts at securing 
artificial cultures were mjule, but so far without success. What was 
probabl}' this same bhtek fungus was sent to the writer some years ago 
by Prof. W. M. Scott, State entomologist of (reorgia, on San dose 
scale from the southern part of that Stati^^ Thme is a fmgment of 
what seems to be the same fungus in the Fillis luM’barium on omnge 
twigs from Umatilla, Fla., collected hy (\ A. Hopkins, and sent to Mr, 
Ellis hy Miss E. A. Southworth, then of the United States Department 
of Agriculture. The speeimen is airompanied hy not^^« and drawings by 

« For the deteriuinatioii of thm* scales and much other assistance I am indebted 
to Prof. 0. W. Barrett, entomologist of the l^irto Kico jH^riment Station. 

Rolfs, Florida Sta.. Bui. 41, 1897, pi>. 527-4>31. 

Professor Scott publish wl an account of thc^ good work done by this fungus in 
destroying the Ban Jos{* wale in Proc. Georgia State Ilort. Soe., 22 (1898), pp. 69, 70. 
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Miss Soutii worth, and it was determined by Mr. Ellis as Myriangiuvi 
duriiri^ and is so reported by him/' })ut with the following* note: ‘‘The 
measurements of asci and sporidia are from the Florida specimens; 
those from more northern localities have the sporidia mostly smaller. 
The Florida specimens also differ from those found in the northern 
States in the absence of any free margined, thalloid, (>fli^'urate subicui- 
lum.” . * 

In this specimen the fun^^us is situated on and anionjr a mass of the 
same purple scale, thoug h this is not noted by eitlnu' Mr. Ellis or Miss 
Southwortli. This is cl(*arly a jMyrian^ium, sinc(‘ tlie pecailiar c(dhdar 
strornatic masses hav(‘ numerous ascit^eral cavitit's, (‘atdi coritaininjjf a 
sin^de sul^orbicular ascus, with muriform, hyalint' spends. The asci 
and spores certainly closely resemble those of J/. c^/rZ/.v// which is 
usually r(‘^arded as a synonym of JA dtirind^ and is a frecjiiently 
oc(‘urrin^^ bark panisite on various tn‘<*s and shrubs in the southern 
States; })ut besides the lack of a st(‘rile elliMurate subiculum. as noted 
by jVIr. Ellis, the strornatic masses ar(‘ tlattimed or slijjfhtly ( urvi'dand 
not som(‘what cu])-sliat)('d, as is usual in JA c^/rZ/.s/A One small piece 
of the Porto Kico material shows asci and spon's that a^T(‘(‘ jjerfectly 
with this Florida spe<*im(‘n. The othei’s not<‘d above* are st(*ril(‘ and 
of a harder <‘onsist('ncv. allhout]fh the youn^^ sta^-es look ('xactly like 
the ascus-b('arin^ st>ecimen. The iurthm* study of more' abundant 
material will lx* necessary for a full und(‘rstandino* of this interesting^ 
species. 

The white* funefus, described below under L(‘canium, was oceusion- 
ally found on tlie pui'ide scale, but only when it had cr(‘pt ov<*r from 
n(‘i^hborin^ intVeted individuals of the* L<*(‘anium. It does not s(M*m 
to be primarily a ])arasit(* of the ])urt)Ie scab*. 

(2) 77/^ {/>i((spjs ptmtiujima). This oexurs very com- 

monly on the orange*, as well as on various otlnu* tre(‘S and plants. It 
is attacked to some extent by the }>lack func*us m(*ntioned above, but 
no otlier parasite was observed t)n it. On ac-e-ount of this la<*k of 
enemies it seems to la* increasing more rapidl}^ than eitlnu* of tin* other 
oran^H* scales and is, perhaps, mon* likely than any of the others to 
becouK* seriously troublesome. 

(B) {Lt'caiU'uiii h^^fulHj>hirrirt(nf),~-T\\\H vv^ell-known 

greenhouse })est occurs on the orange in Porto Kico, usually attacking 
the young succulent twigs. It is heavily parasitized by a minute, 
white mold-like fungus {Sporofrirlnim ( 0 np.) that is first setm protrud 
ing from under the margin of the s<*al(^, but it soon tornpleti^ly envel- 
opes and destroys it. The fungus product's immense numbers of 
exceedingly minute conidia that serve for its rapid propagation. 

«North Anierican Pyrenoniycet<*H, 1892, ]>. 821. 

^>ThiH funguH parasite occurs in GrcnatUi aixl Barbados. See Inwxds of the 
West liuUeH. H. Maxwell-I^Iroy, West Indian Kid. 8, 1902, p. 814. 
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These are dou})tless scattered to sonie extent by the wind, but it seems 
probable that they are more often inadvertently carried from the 
diseased to healthy scale b}" the small ants tliat always ac(x>nipany this 
scale andean be seen running about among them in great numbers. 
With the !)eginning of the rainy season the fungus was multiplying 
with great rapidity and seemed abundantly able to liold tlu^ scale 
eflectjv(‘ly in (*he(*k. In fact on many tn*es it had alr(*ady been com- 
plet(dy exterminated/^ 

(4) Thi^ red nrale {A,^)(di<tiai< jiedn). This scale was observed in 
s<*veral localities, but nowhere^ abundant enough to do much harm. It 
infests i)oth the halves and twigs. Jl is (wcasionally parasitizfxl by the 
whit(' fungus namtioinxl above, Imt not to tlie sann‘ extmit as the 
Lecanium. 

(Hlu r i>r(UHff //esvr/.s. Two speci(‘s of Ixadh's behmging to C'ur- 
cHilionidu^ were observtxl feialing on orange foliage. Tlaw are of 
about th(' sam(‘ Ay.v (1 cimtimetfr* long), om^ ))eing ])rown in (‘oh)r, the 
other light greiui. Tlu‘ green one was much th(‘ mon^ abundant, and 
in som<* 'Mises was sm’iously injuring the foliage. Whetli<r\ like the 
ridated lb*a‘))od(*s in Jamaica/' the larval stage fed upon tli(‘ orange 
roots was not detirMiiinixl. It wouhl doubtless Ih‘ pnictical)l(‘ to pro- 
tect the trees from this injury by spraying with Paris grism. 

A large brown be(‘th' {Laehnnsft naf sp.), closel\ resemlding the 
May be(‘th‘, was abundant in the orange groves. Pound holes, a centi- 
meter or mor(‘ in diaimder, wen^ often observixl in the ground near 
th(' base of tln^ree'^. On digging down one or more pairs of these 
ins(‘cts were always found. They did lud sixmi tt> b(‘ bsxling on the 
roots, and whetlnn* they were tluM’e for oviposition or only for shelter 
could not be determim‘d. At night they enu'rge and tl\ about freely. 
Th(‘ laiwa is ])ro))ably a '' w hitt‘ grub'' feeding on plant roc^s, but 
whetlier particular!}' on orangi* roots is doubtful. 

On(‘ spei'ies of small blaidv ant occasionally doc's damage by gnaw- 
ing tiu' bark of yomig trees both 1h*1ow and above tin* surface of the 
ground. In some castes tn*es ha\e betm girdhxl and killed by them. 
The ants l)uild litth^ runways covered with ptn ticles of earth cemented 
tog(*lher on the trunks of the trees where they an‘ feeding, so thiit it 
is (‘omparatively (nvsy to tiiul thosi* trees that are biung attacked. Some 
planters claim good results from brushing off these luinvays and apply- 
irig a ring of coal tar to the base of tlu^ tree. As coal tar is oftmi 
dangerous wdien applied to the bark of .young trees, it was suggested 
to substitute a rosin mixture like a thin, stiidyv grafting wax, to be 
applied with a brush. This would cover and promote the healing of 

iny ivtiirn to New York 1 hav'e feun<l the same fiimnis <»n t)ie seah* lu the 
gmaihonse of the New York BotaiiH^al tiardeii. 

N. Bot. (iard., 4 (UHtS), p. H. 
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injured places and would probably prevent further attacks. These 
ant^ do not seem to live in large burrows or ^‘ant hills,’' so it is diffi- 
cult to destroy them with carbon bisulphid. 


COFFEE. 


Coffee has long been the leading agricultural crop of Porto Rico. 
A large part of tlie liill lands of the interior tire probably better 
adapted to coffee than to any other coinmcu'cial prcKluct, Owing to 
discouragement o\(‘r the losses caused b}^ the disastrous Imrncane of 
181h* and to the <*ontinu(Hl low prices, manv of the esttib's are being 
greatl> neglected and the production lias fallen far ladow what it 
should be from so large tin aiavage. On only too man\ of the estuU'S 
weeds and Inishes an' allowed to grow among the coffee luudiecked, 
and the fiantinas, originally planted for shade, lane multijilied through 
neglei't until the coffei' is being smothered. In man\ (‘tises the trees 
were too (dosely planti'd in the first place and, with this o\ ershading 
and no attempt at jiruning or training, they lane spindled up into 
slender, feeble bushes that are uttm‘l\ unable to beai' a satisfactory 
crop. Evidently , the greatest need of the coHee industiw is for a 
reform in cultural methods. Whih* coth'e ma) recpiire a certain 
amount of shade for its best development, it is (ertainl) true that 
overshading and negleid are disastrous. Ex[)eriments to di'termine 
the propel amount of shade, the )>est kind of shadi' trei's, th(' Ix'st dis- 
tance for planting, and man\ other practieal eultural ijiiestions are 
being undertaken ^)^ th(* Porto Kieo Expi'riment Station at its substa- 
tion on th(‘ CarnH'lita estate* in the hills north of Ponee. Under the 
able supervision of Mr. Van Ije*enhoff, the coffe*(* <‘\pert of the station, 
resultfe of gr(*at practieal \alue* maybe e\pe*<*te*el. While n(*gle*et in 
eonseeiuence e>f low jiriee's is perhaps natural, it should be re*membered 
that in any indus(r\ eluring pe*riodh of depression the>se prodmrrs are 
best able to sniw i\e* who, })y emiploying the best methexls, are* able to 
ine rease the total e>nt])ut withenit proportionally iiK*re‘asing the expense. 
Tims in the Southern State's, during the ye'ars wh(*n 5 events e)r less 
was the ruling prie*e for <‘otton, those* planter's whe) b\ goexl manage- 
ment were* able* te)})roeluce a bale to the acre ('e)uld still <‘omc* e>ut even, 
or perhaps make a small pi’ofit, while those w ho only produceel a thiixi 
of a bale pe*r acre* were* plunged hopelessly into debt. It i.s the same 
with coffee. Those who negh'ct their estates dining the present crisis 
will inevitably be* forced out of the business, while for those who by 
ihdustry and skill succeed in producing maximum crops there is still a 
reasonable profit even at present prices. 

Coffee leaf miner {Lnwoptem eoff'^^ /!/(), ~Tlm insect seems to be the 
most serious coffee pest in Porto Rico. It is a minute silvery moth. 
The damage is done in the larval stage when it burrows within the 
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leaf tiHHuen, cauning the death of irregular areas 1 to 2 centimeters 
in diameter* When several of these dead an^as occur on each leaf, as 
is often the case, the reduction of active leaf surface is so great as to 
seriously demnge the nutrition of the plant. No natural enemies of 
this pest were oljservexl. The laiwa^ are so protected, owing to their 
feeding on the inner tissues of the leaf, that applications of insecti- 
cides would be useless. The only possi])le remedy that suggests itself 
is the laboi’ious one of hand picking and burning the infested leaves. 
At first thought this would seem impracticable with a crop lik(^ coffee 
on account of the expcuise. It is prolmblc, how(‘ver, that thorough 
work continued for a single season would so nearly exterminate the 
pest as to give ])m(‘tieal immunity for a number of years. If so, the 
exiumse would be amply repaid by the increased yields of successive 
cn>ps. The mature* insect is so small that it is not likely that it flies 
far, and an <*sUiti^ once thoroughly clean(*(l iq) would be only slowly 
reiti tested. This m<‘tl\od of treatment is at lea^t promising enough to 
descu ve a practical l<*st. A thorough study of tin* habits of the adult 
moth might suggest some im'ans by whi<‘h tla* i Usenet could be more 
cheaply (‘oinbatc^d while* in this stage, but in the absemce of this knowl- 
edge* no plan of attac k (‘an be* suggestcHl. The injury done by this 
inse*c‘t is serious enough to demand a thorough investigation of its 
habits and life history. 

SfHhuhi leaf sj>nt {StiUfam faridatn). In moister locations, and 
esjMH'ially where <)vt*rshaded, <*otfee !e*aves an* also much spoit(‘d by 
this fungus. The Stilbum spots cun easily be distinguished from 
those claused by the l(*af miner by their lighter, nc'ai ly white color and 
regularly rounded outline. They are usually about 1 c e^ntimeter in 
diameter. The leaf miiu‘r spots are brown and irregular in cmtliiie. 
At (*ei'taiii times llie fruiting bodices of the* fungus can be seen with 
the naked c*ye alnindantly sc‘utb‘n*d e)ver the sj)ots. They e‘onsist of 
minute, pale, yellow stalks, 2 to 3 millimc'ters high, ending in a small 
enlargement or knob. While* the Stilbum dise*ase is rather trouhle- 
Home unde*!* present conditions it is not to be specially feared, sinc<‘ it 
only occurs wluu’c'. thc're is too much shade and moisture. It can he 
completely eontn’)Ih‘d by a proper thinning of the plantations and the 
cutting out of excessive shade. 

SeUi^itlum (0 leifhHiiht , — A peeuliar disease of e'otfee foliage was 
observed at one spot on the ("armelita estate. The above name. is pro- 
visionally suggested for it, aithemgh no true Sederotia were found. 
The underside of the loaves were covered by a thin weft of delicate 
white mycelium. On the petioles and twigs this mv(*elium was gath- 
ered into thick, tough brownish strands that advanced rapidly up the 
steins, sprcijading out again into a delicate white weft as each leaf 
was reached. No spore forms wei*e observed, the fungus having the 
appearance of the mycelium of some of the hymenomycetes. The 
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infected leaves soon blackened and after a time dropped. No trees 
had been entirely killed by it, but all within the infecb^d area (some- 
thing less than an acre) W(‘re badly injured. It seems to be spreading 
rapidly in concentric circles, and it was strongly advised that all the 
infected trees be cut down aT\d burned. The disease was not observed 
at any other point, and it is hoped that it is not widely distributed. 
If it should ever lieconn^ prevalent it (*ould doubtless Ix' held in check 
by spraying with Ikn'deaux mixture, but for occasional sporadit* out- 
breaks the cutting and burning of infected ti’ces seems better and 
sab'i*. The name given a})ove was suggested by the close r(\semblance 
of this disease to one that oc(‘urs (juite frequently on pear and other 
fruit trees in soutliern (leorgia, Alabama, and northern Florida. 
Duriiig the si^ason of midsummer rains this fungus s})reads out ovtu* 
the twigs and foliage much as with this (‘otlee fungus, ])ut during the 
winti'r it assumes the form of brown sclerotium-like mass<\s on the 
older twigs. The rainy season had begun when th(‘ cotftH* fungus was 
seen in Porto Pico. Whether it forms Sclerotia during the dry s(Mi- 
son or simply exists in the form of tin* thick brown strands noted 
above could not })e determined. 

C<{lfe^ roi . - On oin* (‘state in tin* hills iMist of IMayaguez a serious 

root disease of cotlee was observ<‘d. The l•oots ai*(‘ gradually killed by 
the growth of the delicat(‘ white mycelium of what is probably sonn* 
hymenomycetous fungus. This spreads slowly underground from 
tre(* to tree. Unf()rtunatt‘l\, the ''guaba," one of the leguminous tro(‘s 
most widely ))lant('d as a cotfee shade, is attack(‘d by th<' sann' disease. 
In fact, it se(‘ms more* suscn'ptibie than tin* coilVe, siinx* the dis(‘ased 
areas oftmi s(‘eni to start from a dead or dying "‘guaba'' tree as a cen- 
ter. Root dis(*ases of this class are very ditlicadt to combat. It may 
be nec(‘ssaiy to entirely abandon the cultivation of coUVc* on Inidly 
infested a]'(‘as. If so, it b(‘comes a matt(‘r of prime importance to 
know what alternat(‘ croj) could be safely plant('d on such iiifested 
lands. AVlnne tin* disease is conlin<‘d to (M*rtain small, well-defined 
areas it can be kept fi*om spreading by digging and k(‘(*ping open a 
deep trench around the infested ar(*as, going deep enough to get wadi 
below the lateral spread of the roots. All trees within the area should 
be dug up and burned and no others planted for a period of years, 
since such fungi are usually very persistent, living on the d6*ad roots, 
etc*., in the soil. Tin* disease was only observed in this one locality, 
but reports from various parties indicate that it is somewhat widely 
scattered. 

Mealy hug at tlai mV.™ On examining the roots of certain feeble- 
looking trees they were found to be infested by some species of mealy 
bug. Lack of time prevented a sufficiently thorough itivestigation to 
determine whether such cases are abundant enough to cause material 
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damaj^e. The treen in (juestion had been stuntcHi })y overnhading and 
neglect. It is doubtful if this troublcv will prove a seriou8 one where 
treen are in a condition of vigorous growth. 

Leaf -eat ! )ig !))HeetH. A small giay beetle b(*longing to the Curcu- 
lionidte is doing much liarm by gnawing the expanding terminal buds 
on the young twigs. As the leaf tissue gets older and harder it does 
not seem to be attacked. On some trees almost every bud had been 
gnawed and the ^oung shoots ver> much injured. A few otlier unim- 
portant 1eaf-(‘ating insects were observed. Spraying with Paris green 
is the indicated nunedy in those cases where the damage is suffident 
to justify the expense. 

liiael' aphis. Th(' }oung twigs of <‘otl‘ee are at times bacllv inf(*sted 
by a large black aphis (species not determined). At the time of my 
visit these W(‘re comparatively scarce and almost (wery individual s(^en 
showed evidence of b(‘ing ]xjrasitiz(‘d, probably b\ som(‘ hunen- 
oj)t4‘ rolls insect. 

seati (Lnaaiaiti sp.). — A large brown Le<‘anium (probably 
L. hi itilspha r!i‘aut) is also at times abundant and destnudive, attacking 
the young growth and also the berrii^s and pedum les. At the time of 
m\ visit but litt)(‘ of this scale (‘ould be found and that was heavily 
paiusitized liy the same white fungus (Sporotrichund) mentioned 
above as attacking this s(‘ale on tla^ orange. This fungus is so etfcctive 
in destroving the Lecanium that it is to 1 h‘ lioped some wav Tuay l>o 
found for succes’^fullv cidtivating it in tin* la))oratorv . so that it can be 
artiticialh' introduc<‘d when natural infection fails to occur. 

sm.ah cane. 

Next to eolb'C this the most important commerc'ial crop of the 
island. Owing to lack of time, it was im)) 0 ''sible tv) make more than a 
casual investigation of this cropland onlv one disease was noted. On 
the beautifully Iving levtd coast lands, where cane is mostly cultivated, 
it would seem to be (mtirely j)racticable to use horse machinery in 
preparing and ditching the land and in cultiv ating the crop to a much 
greater extent than is now’ practical. The present excessive di'perid- 
ence on hand labor greatly increases the cost of ])rodiu‘tion. 

Sagar-eam raaf eat. On entering Pon(*e bv rail from Yaiu^o eon- 
sidemble areas in certain tivdds were noted from the car windows where 
the young rattoon canes were very pale in color, in fact, almost milk 
white, and w^hose growth was veiy feeble. On visiting tlicse fields 
the old stubble and the base of the young canes was found to be (uiveb 
oped in a mass of the wdiite mycelium of some hymenomy(*etous fungus. 
No fruit bodies of the fungus w^ere found on the stubble or on living 
cranes, but on some pieces of old cane lying on the ground well-devel- 
oped specimens of a peculiar w hite Si’hizophyllum were found. The 
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disease resembles elosely the Manisiuius cane disease of Barbados,^ 
and some of the other islands. It is ]K>ssihle that it will prove to be 
this disease, but the s,ymptoms are slightly different, and no fruit 
bodies of the Marasmius could be found. fiGh! 2 ophyllttni I(^>atnrn is 
known as a wound parasite in Java,^ so it seems possible that the 
Schizophylluin found on the old canes may be connected with this root 
trouble, but no direct ('vidence of such a connection was secured. 
Laborers were at work di^gin^ out the dead and dying hills with hoes 
and replanting tlnun. This wdll doubtless prove to be a waste of hil>or 
as the soil is so wcdl stocked with the fungus that the new cuttings 
will soon contract the disease. Su<*h areas should 1 h‘ at once plowed 
up and not replanted to cane for a term of years. So far as observed 
the diseas(‘ was mostly conlin(‘d to certain arenas of poor, white, rocky 
soil, and it was only seen in this one lo<*ality. It is hoped that it will 
proven to be oiily a local outbreak. The soil on which it was found 
was poorly suit(‘d to ca?ie in the first place and ought not to havi^ been 
planted to this crop. 

TOBACCO. 

Tobac(*o is an ini])oi’tant crop in Torto Hi<'o. The quality of the 
loaf grown in the open is good, and recent experiments show that 
under chees(‘ cloth tents a wra])per l(‘af (»f tin' tiniest quality can be 
produced. It >vas offseason at tln^ time of my visit, so that tin* ordy 
plants H<‘en w<‘ri‘ those that had produc<‘d tin* r(*gular croj) and one 
rattoon or sucker crop tliat had be(*n harvested and wei e now growing 
a second sucker cio]) that was being allowed to run iq) to s(‘ed. The 
indiscriminate sav ing of seed from such <»ld and (‘xhaiist(‘d plants can 
hardly be a wist* ])ractic('. 

Ihbmvo In one small field in a sandy riv (*r bottom near Ponce, a 

portion of tln‘se old }>lants were seen to Ik* dying from some wilt disease. 
On ])ulling up the freshly wilte<l plants one or mon* of the fibrous 
roots wen* found to bi* brown and partially rotted, wbilc the brown- 
ing had extended up in irregular patches on the main root or crown 
until this had bcf‘n girdled. In some eases this browning <‘xtended up 
to the surface of the soil. The disease sex^med to involve', the bark and 
cambium layer, f>ut did not at first penetrate to tin* hard, central, woody 
tissues and did not disi*oIor th(‘ vascular bundles. No fungus was 
observed on the freshly killed tissues. An agtir tube inoculated on the 
spot with a fragment of the dis(*olored tiasue of the cambium layer has 
developed an abundant growth of bacteria, but no fungi. It has not 
been possible to make furth(*r studies of this disease. It should be 
carefully investigated, as it shows characteristics that might make it 
dangerous. 

« See A. Howard, BiseaHes of Suj^ar (^ane in the West Indies, Annak of Botany, 
17 (1903), pp. 391-^413. 

^^Raciborski. See a review in Oentbl. Bakt. u. Par., 2. Abt, 5 (1899), p, 109. 
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OCri'TON. 

Cotton culture is beginning to attract sonic attention in Porto Rico. 
I saw no lields of cotton, but scattercHl plants of the perennial (ross't/j)- 
iiati harhad^NMr, wtuv not unconnnon along the roadsides. Thesis thrive 
so well under conditions of absolute neglect tliatth(‘re can be no doubt 
as to the success of this crop when ])roperly cultivat-'d. Two leaf 
diseases w('n‘ noted. 

rotfiHi ruxf,~ Fhe true (H)tton rust {( was (‘ol- 

lected on some of th(\s(‘ wild plants near Mayagu(‘z. It has heretofore 
only becni r(‘j)orted from Ecuador. It caus(\s small jiurjdish-brown 
s]K)ts on tin' leav(‘s and would probably cause them to full ]:)r(‘maturel3\ 
It is not, liowever, liktdy to prove particularly troubh'MUiie. It is 
entirelv distiiud- from any of tlni diseases that have been called “ cot- 
ton rust'" in tlu^ United Sbites. 

(tvdilaie mlldfir. This well-known disease of the Southern 
States, caused by liuNt (d<i rin also occurs on halves of the wild 

cotton niair Mayagiu*/. It jiroduca^s white, frostcnl ])atchcs on the 
undersi(h' of th<‘ halves. It is a disease of secondary imjiortaiu'o, 
mostly occurring onlv <m rank plants in moist places and doing but 
little harm.' 

r< X’OAM'TS. 

C'o<‘oanuts are widely' ])ljinted in Porto Ki<*o. For the most jiart 
they seem (piiti' healthy. No trac<' of either of the serious diseases 
found in tlainaica^ was observed. In the neighborhood of Ponce 
many of the trees \\er<‘ yellow an<i some wtue dying. Insjicction 
showed that the troubh‘ was causcal by scale insectvs. Fortunately, a 
lepidopterous larva was]U'esent in some nunib('rs b^eding on the scales. 
SpiH'imeiis were secunal by Ib'ofessor Barndt, and it is to lie hoped 
he will succe<Hl in rearing them. Unless this or some other miemv 
of the scale multiplies v(u*v rapidly, a num)>ei* of tna‘s in the neigh- 
borhood of Poru^e will be lost, as they are very badly infested, 

rA('A( >. 

This crop has so far uttraidod but little attention in Porto Rico. 
Tln're are, however, some plantations and otliers arc contemplated. 
Only a few opportunities for observing this crop WT^re found, and but 
two divseases wore noted. Some complaint was heard of losses of trees 
from root rot, but no cases W'cre seen. 

Cara<) ddthacl\~-C^vbxm trees that were growing in dri" exposed 
places were gradual!}’ dying back from the tips of the branches. The 
appearance was something the same as where trees are sutfering from 

<*8ee Bejwrt on a trip to Jamau*a, Jour. New York Jk>t, (rani., 4 (U)03), j)j). 4-7. 

S. Doc. 148, 58-2 30 
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some root trouble, but in these cases the roots were normal. The bark 
on the upper more exposed side of the twigs and branches was seen to be 
brown and diseased for some distance in advance of the death of the 
leaves. Some small pustules were observed on this diseased area con- 
taining rather immature pycnidiawith large oval, continuous, colorless 
sporules. In this condition the fungus would be classed as a Macro- 
phoma, but its appearance suggested that at full maturity the sporules 
would probably become brown, when they would be classed in Sphje- 
ropsis; or, if the spore became divided into two cells, in Diplodia. 
The sporules in the latter genus often remain for some time in this 
colorless condition before dividing and turning brown. A similar 
dying back of cacao limbs occurs in (Jrenada," (aused by Diplodia 
cacaoicohi^ P. Henn.^' It seems probable that the Porto Rican fungus 
will prove to l>e this species, but unfortunately the material secured 
does not fully settle the question. 

Cacao pod rot . — The same pod rot noted in elamai(‘a^ occurs in Porto 
Rico. It usually attacks the blossom end first, tinally involving the 
entire pod. The tissues turn brown and are somewhat softened, and 
the surface is soon coven^d by a whit(' molddikc^ growth. This con- 
sists of delicate tilamerit l:)earing great numbei's of very minute oval 
spores. In agar cultures larger oblong septab^ spores are produced, 
showing that it is probably some species of Fusariunq though the 
spores are straight, not curved as is usual in this genus. Three rots 
of cacao pods have been described from the West Indies, but this is 
clearly different from cither of them. It promises to be ([uite 
destructive, especially during wet w’eather and Avhere trees are 
overshaded. 

rACAW. 

The papaw {Card a jmpaya) is a cxmspicuous.tropical fruit and one 
that seems to have some commercial possibilities. The tree comes 
into bearing when less than a year old and produces (mormons crops. 
The ripe fruits, which are alniut the size and shajx' of a muskmelon, 
have a very sweet, rich flesh that is liked by many people. With 
refrigeration they could doulitlcss be transported successfully to north- 
ern markets, where they would in time win a recognized place. The 
green fruits are boiled and used as a vegetable. Recently some inter- 
est has been attrac^ted to this (;rop by its use for the manufacture of a 

«The Fungoid Diseases of (’acao in the West Indies, Albert Howard, West 
Indian Bui. 2 (1901), pp. 203-205. 

^>Fora further discussion of this fungus see Diplodw emmkoh^ P. Henn, apara^ 
sitic fungus of sugar cane and ca(*ao in the Wc^st Indies, Albert Howard, Ann. of 
Bot, 15 {1901), pp. 683-701. 

<!joitr. New York Bot Gard., 4 (1903), p. 9. 

<*8ee Mr. Howard’s i>aper on Cacao Diseases, referred to above. 
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digestive agent that it is elaiined is eiiual to or superior to animal 
pepsin. Unfortunately^ the i)lant seems rather subject to diseases. 
Besides the two troublivs mentioned below, it is attacked and injured 
by red spiders during the dry season, and Professor Barrett has 
observed a bud rot that kills the plant by destroying the terminal bud 
and the soft tissue at the apex of the vstem. No eases of this disease 
were ol>served. 

Papam mde, A sc‘ale insect, probably Piaspls attat‘ks 

the papaw very seriously and is killing a great manv of the trees. 
No })arasites were o])served, and spraying will have to be rt^sorted to 
to save the tree'^. So far as 1 know nothing is knowm as to the resist- 
ance of papaw foliage to keroseme or other insecticides, and experi- 
ments would have to be made to determine what treatment would ]>c 
safest and most effective. 

Pajnnr leaf 1>1 Ight, A fungus {Pucci car lae) w as observ ed in 
the neighborlKKxl of San Juan, It forms small (1 inillinader) eriimpent 
black masses on th(' under side of the lea\ I's and causes more or less 
yellowing of the surrounding tissues. The attacked lea\es fall ])re- 
maturely. It seems more abundant on young s(‘edlings, l>ut was aUo 
observed on bearing trees. The damage done by it is usually of minor 
impoilance, but when combined with the atta(‘ks of the seah^ it hastens 
the death of the trees. Spraying with Bordeaux mixture i^ the indi- 
cated remedy. 

BEANS and (X)WPKAS. 

Beans are extensively grown in I’orto Rico and (onstitute an 
imjvortant element in the food supply. The common bean rust (Uro- 
myces) was observed, and a few crises of two wilt disease^ were found. 
Still a third wilt o(*curs on the cow^jmmi. Neither of tln'se wilts seemed 
to be caused by Neoc<»snu)spoi*a, th(' common wilt fungus of the 
Southern Stab's. They have not been sufficiently studied for further 
comment at this time. As they are j^robably of considemble economic 
importance, they should be fully'^ investigatcxl. 

Doubtless many' other diseases of economic i)lants occur that were 
not observx'd during the short time at my disposal. On the w hole, the 
more important crops do not seem to be unusually subject to serious 
diseases. In fact, their production is less heavily handicapped in this 
way than in maijy (‘ompeting countries; still enough is recorded al>ove 
to indicate the need fur a careful study of the diseases that do occuir. 
The diseases of tropical plantshave received cc)ni})amtively little atten- 
tion and the field is a wide and important one, since tro[)ic‘al prcxlvicts 
seem destined to play an ever-increasing part in the' world’s commerce. 

«BuL Now York Bot. (bird., 2 (1902), p :140, rk^Bcnlx^i HixM-imons Bent from 
Siiiiibel lijland, Florida, by 8. M. Tracy. 
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Jn this connection attention should be called to the fact that kSO far 
Porto liic‘o has no legal protection against the introduction of injurious 
insects and diseases. The increased interest in the growth of horticul- 
tunil products is (*ertain to lead to the introduction of many new species 
and varieties of j)lants. It is by the introduction of infested plants 
that dangerous insects and diseases are usually disseminated. All of 
the more important horticultural States have found it necessary to j)ro 
tect th(‘ii’ interests by providing for the inspedion of nursery stock 
of all kinds. It would be wise for Porto Rico <o follow their example 
and provide for the etiicient inspection of all imported plants. 



REVIEW OE IRRIGATION INVESTIGATIONS FOR 1908. 

liy Elwooj) Meaj>, <^hief of Irrigathni Jiivf.stl(j(tliot>s. 


The following in a resume of the investigations in irrigation and 
drainage (‘arried on by this Offi(‘e during the past season in both the 
arid and humid portions of the United States and a two-months' study 
of irrigation in northern Italy made by the writcM*. A (‘om])lete report 
of the work in some of the States can not be givim at this writing, 
iMH'auso the computations and tiibulations necessary thereto have not 
biHui completed. The special studies in irrigation carri(Hl on in the 
ditiVrent States will 1 h‘ described sej)arately. 

CALIFORNIA. 

S. Foiitieh, 1 MtniUnui Kx|H*rinH‘nt SUitioii, in chaise. 

In the legislature of C alifornia appro])riated }?^lo,0(io to aid this 
Office in it.s investigations in ('alifornia during the lis(‘a! y(*ars IbO-t and 
IbO."). Tlu‘ agreeimmt for this cooperation providivs that each party 
shall <‘ontri})ute e(pially to the expenses, and that the vNork in Ib04 
shall inchuh* studies of the duty of water in irrigation and tin' faidors 
which intluence it: studies of the methods of irrigation (mi}>loyed in 
('alifornia, with a view to se<‘uring the adoption of Ixdtc'r nn'thods 
than those now in common use; studies of loss of wat(‘r from canals 
and flumes through seepage and evaporation and the b(*sl means of 
alleviating the injuries caused, (dther by impro\ing the construction 
of canals or removing surplus water by drainage*: studh's of the 
methods ainl cost of pumping wate'r. 

Tin* (‘limate of ('alifornia permits of tin* production of s])ecial e rops, 
su(*h as citrus fruits, grapes, and sugar ))eets, which have a high 
acreage N'alue, and which have raised the ])ri(‘es of hunl and wate'i* in 
('alifornia above those of any other State. This intensive agriculture, 
however, occupie's but a small part of the irrignded district. Over 
4,00t),000 acres of fertile lands are now seeded to wheat and ))arlev, 
and al)out 2,{)00,0tH) a<*n»s in adjai'cnt fields are unpiHKluctive summer 
fallow. The avemge annual return from this vast a(‘n'age of unirri- 
gated land, irnduding the ar<'a summer fallowed, is probably not over 
$7 an acre. 

In some of tlie districts where citrus fruits are grown tin* high price 
of land and water has extended the area irrigated until the adoption of 
the most skillful and economical metln)ds is necessary in ord('r to 
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serve all the land now bein^ watered. This niakeg it necensary to 
determine the methods by which watei* can be applied to crops with 
the least waste and least loss* 

Opinions dilt'er anion^^ fruit growers in (klifornia as to the kind of 
furrow to use in orchaid irrij^ation. Ten years ago the shallow fur- 
row was generally ado})ted, but th<^ practice in recent years has been 
toward a less number of deep furrows. The chief reason for this 
change is the saving of water due to diminished evaporation. Six 
months ago there was no definite information available as to the 
ditl‘eren(*e in evap<u*ation Ixdween the two modes of apjdication. Since 
July last the ox])eriment.s carried on by this Office* in comparing the 
losses due to CNapoiation irj shallow and deej) furrow irrigation show 
that when wat(‘r was a[)plied to the surface of bare soil per cent 
was lost by evaporation. When tlie same (piantity was applied in 
shallow furrows 3 inches deep the loss was S3 ])er cent. When applied 
in furrows 12 inches deej) the loss was only <>2 per cent. 

In California it co^ts from $5 to $15 per acre to prepare lainl for 
irrigated crops. The protits from a given acreage will depend in no 
small degree on the adoption of a suitable method and the manner of 
preparing the surface and the ditches in a<*cor(lan(*e with that method. 
In order to determine nhich pnictico is b(‘st suit(*d to a particular 
crop and furnish irrigators with relialde information on this branch 
of the subject, a careful studj^ is being made of the diflV*r('nt ways in 
which water is used. Tin* field of inquiry has included the furrow, 
basin, and <‘h(*ck syst(*ms of irrigtition as W(*I1 as the various means 
used to distribute water in shallow and deep furrows. 

Exj)eriments have been (‘arri(*d on during tin* j>ast six months with 
the object of determining the effect of irrigation on the worn-out 
fields of the San Joaquin and Sucrann*nto valleys. Ck*real and forage 
crops are being grown in basins made of gjilvanized iron and the 
quantity of water added to the typi<-al s(uls contained in thovse vessels 
varies from nothing to 24 in(*hes in depth over the surface*. In so far 
as practicable, natural conditions an* maintained and the yi(‘ld in each 
receptacle will be compared with the amount of water applied. It is 
hoped that, if the crops watered show a marked increase in yield, it 
will tend to induce agriculturists to extend the irrigated area over 
regions that arc now Ixdng cultivated by the aid of rainfall alone. 

In recent years the most pronounced extension of irrigation in Cali- 
fornia has been du(* to the use of pumps to provide a water supply. 
The abundance and low price of petroleum and the utilimtion of the 
power of streams to gene rati', electricity have been two important con* 
tributing causes to this. At the present time crude petroleum costs 
about 2 cents a gallon. It seems possible that with better transporta- 
tion facilities the price may be redu<*ed to one-half of this. With 
such cheap fuel it will be possible for farmers to cooperate in the 



IRBiaATIOK INVESTIGATIONS. 


4tl 


building of large central i)ower plants for the generation of electrical 
energy by the connumption of crude oil. This energy can be distrib- 
uted to motors on the respective fanns of the shareholders and enable 
water to b(» lifted f n)m wells 25 feet deep at a cost of $l per acre-foot. 
It seems reasonable to c'onclude that cheap fuel, together with the 
utilization of the fall of the mountain streams, will produce cheap 
power, and that cheap power will tend to ini rease at a rapid 7 *ate the 
numlKU* of pumping plants. This branch of the investigation in 
California is being (^arried on as follows: 

(1) Collecting descriptions of all existing plants and tibulating the 
results. 

(2) Maki»ig field test« of plants in opemtion. 

(3) Measuring the amount of water discharged by dijffererit plants 
and ascertaining the average duty of water under pumping plants. 

(4) Making lahonitory tests to determine the efficiency of various 
makes of pumps and (*ngines. 

NEVABA. 

tfOKDOV II. Professor of Animal Husbandry, Nevada State Univ^ersity, in 

charge* 

The legislature of Nevada appropriabMl ^2dHHl to aid in cooperative 
inv(\Htigations between this Office and the Stite agruailtural exjieri- 
ment station. A plan for coopei-ative studies of the duty of water 
and the best means of preventing or removing the evils cau.sed by 
seejiage water by dniinage was prepared by this Offic e and submitted 
to the governor. (\>usideniti(>n of this was delated until after the 
time for beginning such studies, and the only inve.stigations airried 
on this sc'ason in Nevada have been made at the State experiment 
station. 

These have embraced measurements of the duty of water and deter- 
minations of the losses from seepage and evaporation in ditches, which 
an* curried on under the direction of Professor True. In addition to 
these Professor True has made* two reports, one on the methods of 
j>reparing land for irrigation, and one on (*ertain types of current 
wheels in use in Nevada. These reports are a part of a general coop- 
emtive investigation carried on under the direction of this Office, to 
be referred to hereafter. 

OREGON, 

Jameh WiTHvceMBR, Dim'tor Orcgcm Experiment Station, in charge. 

The irrigation problems of Oregon are of an exceptional character. 
The western and most populous part of the State is humid. To more 
than three-fourths of the people irrigation is a mattc'r having no direct 
interest, and its developnumt in the arid sections lias been neglected. 
In the eastern and oentml portions of the State are large areas, esti- 
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mated by Professor Withycoinbe to include 8,000,000 acres of land, in 
which agriculture is on the border line between a]>ility to grow crops 
without irrigation and failure in attemptingto do so. There are other 
large areas having ample water supply, but where the climatic condi- 
tions are not as yet understood. It is therefore one of the most 
attractive and at the same time most diliicult fields for the conduct of 
th(i studies intrusted to this Office. 

At a conference held in Portland, Oreg., under the auspices of the 
chamber of commerc(‘ of that pla(T' and attended ])y the director and 
board of trustees of the Shite experiment station, it was agreed that 
the study of the l)est means of utilizing small (|uantities of water and 
a determination of t}u‘ ])est means of applying it to crops would be a 
work of great j)ractical value in the agricultural development of the 
State. For this pur{)ose special aj)})aratu.s has ])e<‘n d(‘sign(‘d by this 
investigation and installed ])y Prof(‘ssor AVithvcombe, )>y means of 
which measurements of diflcrent <piantities of water applied in irriga- 
tion are Ixdng made. 

At Umatilla b tanks 2d incht‘s in diameter and 8 feet deep hav<‘ been 
installed. They are tilled with soil in sucli a way as to reproduce 
natural conditions — that is, in the bottom is placed [;> inches of gravel 
and sand mixed, and abo\(* this 18 inches of volcanic* ash and sand 
mixed. whi(*li is the character of the* surface soil \n that locality. 
These tanks wcu'c tilled and weighed, and then vvatm- to !.*> per cent of 
the weight <»f the sod was supplied to <‘ach tank. Nos. 5 and b were 
planted to soy Ixuins, Nos. and 1 to barh*y, and Nos. 1 and 2 are 
fallowed. One of thes(‘ tanks will lx* cultivatcHl that is, tin* soil will 
lie stirred similarly to cultivating, and in tln^ other it w ill nanain with- 
out stirring. d'h(‘s(‘ tanks will b<* w(*ighed about (‘ver\ tift(*en days 
and water supplied to bring tlnan up to tlnbr original wedght, so tliat 
the exact loss of water from the ditferent tanks can be as<*ertained. 

Alongside of th(‘s(‘ latdvs in tin* same* inclosiu'c* an* ])lats 8 by b 
feet each. Th(‘v ai*e separat(‘d by nj(*ans of she<*t zinc emb<*dd(*d into 
the ground 8 fec't deep, so as to n*du(*e the liabilitv of tin* water })er- 
colating, iaterallv , from one j)lat to another. These }>lats are sup- 
plied with equal amounts of wat<*r, namely, IT) p<*r c(*nt by volume, 
except No. 4. This is siiinrrigated by means of an iron pi{K* pla<‘ed 
18 inches below^ the surface and running about 4 feet through the 
middle of tin* plat, and just one-half the w^ater was supplicxl t-o this 
plat that was sui)plh‘d to tin* othiTs. Plat No, 5 is planted with soy 
beans, jilats Nos. 8 and 4 arc* j)laiited with barley, and the other two 
are fallow^ed to be treated similarly to the fallowed tanks. vSamples 
of soil taken from these plats have b(a*n forwarded to the chemicial 
laboratory of the Or<*gon Stat^. Exp<*riment Station for moisture 
determinations at the same time the tanks are weighed. 

The climatic conditions of ditferent sections of the State are being 
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studied for the purpose of selecting localities for experiments to deter- 
mine the henetits of irrigation, which will fill the subsoil with moisture, 
will furnisli an efi’ective supplement to the rainfall of the succeeding 
summer, and thus add to the certainty and amouni of yields obtained. 

WASHINGTON. 

O. L. Wallek, ProfesHor of Trrij^atioii Eiigiiirering, Washington Agricultural Experi- 
ment Station, in charge. 

The most important irrigated district in Washington is th<* Y'akima 
Valley. Ihue the lai'ge yields of grain, alfalfa, and fruit have given 
land and watt*r an exceptional valu<% and have led to a rapid (‘xtension 
of the irrigat'd area during the })ast five years. This incnaised 
demand on the strc'ani is making imjierative better ariangements for 
the division of water between dit(‘hes and its more economical use by 
farmers. 

In addition to the extension of irrigation under ditches already Iniilt, 
the constru(‘tion of a numherof otlnu- large works is either under way 
or the ]>reliminaiT arrangtnnents arc‘ far advanced. A canal 41 milt‘s 
long is being built near EUensburg; the Indian Bureau of the United 
Stut(‘-> (lov (M’nimmt is building a canal to water 2(boop aen^s near 
Yakima; tin* Simnyside C'anal is being (‘xtend(al to bring several 
tliousand a(*re^ of laud under irrigation; and a liigli-line eanal, (*sti- 
mated to cost is Ix'ing surv(\ved. Kstimates an' Ix'itig 

prepared for tin' construction of storage n'sorvoirs, and the c()m])letc 
utilization of this ri\<'r in tin' near fntnn' is assured. 

Tin* measun'inents of ai reage irrigated made b\ thisOfijee show that 
an area of 1 acres of land is now bi'ing irrigat('d and that there 
is under ditches already <’o!istruet<'d an a<lditional area of lobJlOO 
acres which can be irrigat<'d. 'fliis makes a total of 240,()00 acres 
which can l)e supplied wln'u the prcsc'ut ditches have been enlarged 
and [)ut ill better condition. To this can lx* addt'd a large area of land 
along the (V)lnmbia Itiver. Near Maiiton many thousand acres can be 
supplied from the Indian canal, if it can bee\tcnde<l in that direction. 
To furnish tin* water for this land the natural flow of the river can be 
supplemeiik'd by storage*. S<*v(‘ral natural lakes with a combined 
capacity of 240,000 a(*ri*-feet can be utilizi'd for this purpose with a 
duty of Lli) a<*res for eacli cubic f<H)t of water })er second. This stream 
will serve 800,00<i acres of land, but with the* duty shown in some of 
the im'asuremeuts made by this ()fii<*e, where enough water was applied 
to the land in a single season to eover it to a depth of 10 feet, it will 
not serve one-third of that area. The work of this Office is t-o promote 
the adoption of methods needed to secure the higher duty. 

At the present time there are no administrative regulations to pro- 
tect the rights of the different, appropriators or to insure eeonoiu}" in 
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the use of water. Those will be indispensable in the near future, and 
the aid of this Othoe in the g^atherin^ of farts needed in preparing these 
regulations was invoked. As a basis, knowledge of two conditions is 
indispensabh'. One is the amount of waier now being diverted and 
the other is the amount which returns as seepage. Through the coop- 
eration of the different ditch owners, Professor Waller and his assist* 
antN hav(^ been enabled this surmiH'r to obttiin compl(‘te measurements 
of the volume of water taken from the stream by the different canals. 
Comparing this with th(' records of the stream’s discharge gives an 
approximate idea of the percentage which returns as seepage and the 
manner in which this affects the available w'ater supply. Incidentally, 
it gives th(' data for determining the a\emge duty of water through- 
out this entire district one of the essential facets greatly needed bv 
courts, canal comj)anies, and farmers in organizing the distriimtion of 
water over large areas. 

Professor Waller reports that this work began on eJune 20, and that 
from this time until August 1 he and his assistant were kept busily 
employed in instiilling gauge rods, measuring the flow’ of wiiter in the 
canals, and gathering data to show the acreage irrigated. He reports 
that everybody in this valley is interested in tlu* work being done, and 
that th(*re are urgent re(|uests for information regarding the results; 
that some of the parties connected wdth thi» large proj(*cts ai’e anxious 
to know whether there is any w^ater for them before* underbiking the 
expenditure of large sums of money in ditchers or flumes. 

These investigations, to be relia}>le, must be continued through 
another season. TIk" immense amount of preliminary work imj)osed 
upon Professor Walhu’ delayed some of tin* n'cords, so that another 
season will be ne(‘essarv to get a complete rt‘cord. He proposes to 
put a man in the field earl}^ in March in order that he may get over 
thC' entire section before water is turned into the ditches, (*heck the 
gauge rods and canal section^, and d(*t<u*mine the conditions ri'garding 
depth of soil water where seepage is an imj)ortant fa(‘tor. The pra<*- 
tical value of this wx)rk, both to those engaged in pn»sent development 
and its influence in the establishment of the right kind of laws and 
customs for the future regulation of wat/er in this district^ justities its 
efficient prosecution. 

In aildition to these studies an investigation of the dniinage problems 
of this valley was made under the direction of Mr. Elliott, as will be 
explained in the report of the drainage work of this Office. 

IDAHO. 

Albert Eugene Wright, Agent and Expert, in charge. 

The irrigation investigations in Idaho during th(i jmst year were 
carried on in cooperation with the State engineer’s office. The prin- 
cipal fields of this work were in the valleys of Lost River and Raft 
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River. On tlieno streams there have l>een numerous water-right eon- 
troversies, and nuu^h ill feeling has l)een engendered between dit(*h 
owners and settlers because natural conditiorih make a just division of 
the stream’s tlow ^exceedingly difficult. The uncertain c[uestion is the 
extent of se(*|>ag<‘ losses, ])oth from the main stieam and from the 
ditches. Mr. Wright made an elaborate s(d of iiH'asurernents covering 
55 miles of the streamV length. lie also measured ad of tlie large 
and many of the small dit<*hes, and theses in <*onne(‘tion with the 
watermastx'r s re])ort of acreage, furnished data for tlu' determination 
of tin* dut> of w^ater, which varied from ^2 acre-feet to SO aci e-feet of 
whaler for each ac n* of land irrigat(*d. 

The question w'hich confronts the irrigators in this section is liow 
far head gates above should be closed b) maki^ uj) for seepage losses 
below. There is one place in Lost Ki\erwherea large jiart of the 
water i^inks and then reappears. Plxcept during the flood si^ason it 
seems to make no difference with the flowM)f the lowcT part of the 
stream whether th(' water in the upper part is diverted or not. The 
settlers along the upper s<‘ction contend that their right to divert the 
stream should be indi'peiuhmt of tln^ rights ontlie Iowcm' section, while 
only d<'finit(‘ m<‘asurements to show that closing tln^ ditdies 

would not b(ui(‘tit them will satisfy the settlers on the lowei section 
(hat this cont^mtion is a just one. The prior rights on the lower sec- 
tion of the stream amount to about three times the average flow of 
the riv(U\ and this v(‘ar all of the ujiper dit(*hes were shut off at the 
request of the holders of these low^er prior rights. 

Near the lower end of the rivei a large part of the water sinks. 
Holders of prior rights along this stH’tion contend that it is the use of 
water above that dries up the channel, although thev admit that many 
times as much water a^^ thev claim })asses the uppiu* head gates. 
Because of their contention the water imtster thi> vear followed the 
decree rigidiv , (dosinl the upjKU* head gates at the demand of the 
holders of jirior rights below, and turned hO cubic feet of water per 
second back into the riv^u’, although the appropriations of these claim- 
ant>> amounted to only 6 cubic feet per second. Not one cubic foot 
j>ei‘ second of this i cached th(‘ head gates of the holders of these prior 
rights. 

The data obtained by Mr. Wright regarding the location and extent 
of 8ee|mge Ioshch will enable the owners of the lower ditches to locate 
new head gates where they can 1)0 sure of a eonstint supply and, as 
this season was an average one, the investigations made seem to be 
conclusive and will not need repetition. 

The investigations were begun too late to determine the duty of water 
for the season, but as this is altogether subordinate to the imixirtant 
question of distribution, it is probable that duty-of- water measurements 
can be carried on more economically and effectively in other sections. 
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The studies on Raft River included about 100 miles of the stream 
and included an interesting intc'rstate problem, the irrigable lands 
being scattered over 15 townships in Idaho and 4 in Utah. For the 
iridgation of these lands 10, 480 ‘inches” of water are decreed —a 
volume greatly in excess of the needs of the land now irrigated and 
more than the stream can furnish. These excess rights have given rise 
to many bitter personal and neighborhood (piarrels, which have been 
aggravated by the indefinite description of the box through which 
these ^‘inches” are to be measured. 

The decree esUiblishing water rights on this river limits them to the 
land named in the findings, but the (‘ourts have not upheld this attach- 
ment of water to land. The decree also defines the irrigation season 
as from April 1 to October 1, but specifies that water may be used 
earlier than April I if desired. One irrigator interpreted the w^ord 
“earlier"’ to extend to December, and was heavily fined for contempt. 

One ditBcnlty in th(' extension of irrigation in this valh^y is the 
uncertainty regarding rights to underground water whert^ it sinks in 
the channel of small streams or n^appears in sj)rings. The attempt to 
sell seepage water rising on a bimch som(‘ distance from the river 
has led to controveisy and threatened litigation. 

The seepage losses in the channel of Raft River are very great, and 
the holders of prior rights on the lower end (daim that no water should 
be diverted until the water reaches th(‘ head gat(‘s of th(‘ir ditches, bas- 
ing this claim on the grouiid that th<‘ amount of Water las'ded to sup- 
ply their priorities, added to the amount lo^t in s(‘epuge, will absorb 
all the stream carries. Tw^o or thnn^ lawsuits ov(U’ this tpiestion ha\i*> 
cost the Stat(‘ sevei’al ljundred dollars (hd'ending the water commis- 
sioner. 

The irrigators on (Joosc* Creek, a stream west of Raft Kiver, have 
the reputation of being the most skillful and (ronomical users of water 
in Idaho. Rotation has reached a high di‘gr(M‘ of pei*f(‘ction, wabu' 
being divid(‘d into rights as small as a (juartcr of an itich and the tiun^ 
of use regulated to th(‘ minute. Water rights are dealt in as real 
osbite and ar(‘ sold at prices varying from $12 to $115 per itudi, accord 
ing to the dat(» of priority. 

MONTANA. 

J. S. H\ker, lnHtruc‘k)r in (^ivil Engineering, Montana College of Agriculture and 

Meehanie Arts, in charge. 

Investigations in Montana have been earried on in the Yellowstone, 
Bitter Root, and Gallatin valleys. In the Yellowstone Valley meas- 
urements to determine the duty of wat(T have been (*arried on along 
one of th(i large canals, and in connection with this a survey has been 
made of the entire area irrigated and seepage tests made on a number 
of the larger canals. In these tests we have endeavored to make meas- 
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uremcnts at each mile alon^ the canal. This plan has also been fol- 
lowed in our seepage tests in the other two valleys named. In the 
Gallatin Valley the duty of water exp(‘riments have been continued 
by measurements of the water used on tliiee ditierent farms. We 
have alsi> made s(*epage tests on tin* Kleinscdimidt canal, ( Virneron ditch, 
and the Iligli-Line ditch of the West (jallatin Irrigation Omipany. 
In the Bittei’ Root Valley thr(‘e sets of see})age measuiH^namts were 
made on the riviu*, and similar measurements were made on many of 
tlie larger canals. The studies of the duty of water in the Bitter Root 
Valiev have included m(‘asuremerits of tlu^ (juantity us(‘d on 15,000 
acr(*s of tlu' Bitter Root farm, and at three otlun* farms located at 
ditierent points in the vallev. 

In a numfx'r of localities in western Monbina, notaldy at Gr<‘at Falls 
and in th(‘ vicinity of Bozeman, it has ])een demoristrated that crops 
can b(‘ grown without irrigation, and it is nianif(*st that there are large 
an^as in the Stati‘ when* tlu* addition of a very small supplemental 
water sup])ly, through the adoption of wint(*r irrigidion, tin* cons(*rva- 
tion of moisiuiH* by pro[)er cidtivation, or the construction of small 
n'servoirsor pumping plants, will lead to the settlement and cultivation 
of larg(* areas \vh(‘re conipleb* irrigation is not practii^abh*. Tin* study 
of methods for suj)plementing rainfall by the us(* of small ((uantities 
of water in irrigation is then‘for(* oih* of tlu* important unsolved prob- 
lems of agrit'ultun* in Montana, and we have sehnded, miles south 
west of (inait Falls, a liO-acn* tract on whicli to study winter irrigation 
and difl'en^nt nudiiods of conserving moisture and utilizing small sup- 
plies. It is intt'iided to s(‘l(‘ct locations in tin* vicinity of H(*lena and 
Boztiman for (‘ondmding similar investigations. 


UTAH. 

K. K. VN, A^ont and liXpert ; W. W. AIi Laucuicin, Assistant in Irrigiitioii Inves- 

tigations, in clmrjre. 

Investigations in Ubih involve (‘ooix'rative arrangements with })Oth 
the State experiment station and the State enginetu 's office. Mr. E. R. 
Morgan, agent and expert, has been carrying on the work in coopeni- 
tion with the State engineer's office. This has been the determination 
of the duty of water in different parts of the Weber River irrigation 
system. As an aid to this there have been installed in all of the canals, 
under the direction of the State engineer, adetpiate h(*ad gates and 
measuring flumes, to permit of an aecumte record of the water 
used. The work this year was largely preliminary to more careful 
studies next season, Mr. Morgan's time l>eing devoted to putting in 
rating flumes and weirs, selecting the localities, and measuring the 
areas where dut 3 " of water is to be studied. All the expenses of thivS 
work, aside from the salary and field expenses of our agent, have 
been borne either by the State or the farmers and canal owners. 
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Tlic Utah Experiment Station, re(*ognizinjy that the time has come 
when water must be used with efficiency and economy in order to 
supply the lands already under ditches, is making a study of the 
best methods of distributing and using water and has equipped its 
station with special instruments and apparatus for carrying this on in 
a systematic way. An agn'ement for cooperation in this study was 
entered into in October of the present year. The subji^cts to ))e 
embraced are the detcumiination of the amount of water needed in the 
irrigation of (‘rops, the time and manner of application to secure the 
best results, arid the ascertainment of the value of water in the irriga- 
tion of tield, orchard, and garden crops. In addition to this study 
cooperation in certain drainage studies has also been agreed upon, the 
pin pose of this being to determine tlie most practi<‘al wa\ in which 
drainag(‘ may Ix' carried out by farmers. The reclamation of the 
overwat(U’(‘d lands of the W est rests largely in convincing farmers 
that drainage will pa> . Laboratory or special experiments will not 
satisfy farmers that it is sufficiently protitabl(‘ to merit their attention, 
and it is intended in Utah to inaugurate sonu' drainage experiments 
under the tield conditions that the farmer must use and tocultixate 
the fields thus drained in the saiju^ maniHU* that the farmm* has onli- 
narily follow^ed. In other words, the effort in the drainage investiga- 
tions in Utah will be to obliterate as far as possilde the experimental 
aspect. 

WYOMING. 

B. P. FLEMiN(t, Asnistaiit in A^^ricultural Engineering, rni\er8ify of Wyoming, in 

charge. 

Thi‘ principal spivial work in W"y oming was measurements of the 
duty of wat<u% which were carried on at tin* agricultural exp(*riment 
station and on Sand Cheek, and in the nn‘asureiuent tif the wat^r 
divertt‘d and the ar(*as irrigaU‘d on Horseshoe and I)<*er creeks. Mr. 
Fleming also assisted in measurements of winter used in Wyoming as 
a part of the interstate inyestigatioii on the Platte River. 

COIiOBABO. 

C\ E. Tait, AHsintant in Irrigation Investigations, in (‘harge. 

The investigations in Colorado were carried on from the central 
office in Cffieyenn'e under the direction, in the earlier part of the sea- 
son, of Mr. C. T. Johnston, and later in the year, of Mr. C. E. Tait. 
Because of the large area of land irrigated, and the high value of 
water for irrigation, a large luimlier of rcBervoirs have lieen con- 
structed, and with this con.struction the complications growing out of 
the adjustment of rights to water in the natural stimms and in th^ 
stored supplies have made the questions of distribution in Colorado 
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of relatively great importance. These were studied on a number of 
streams in the Platte River drainage, Mr. Frank Adams having charge 
of the measurements of the water diverted and the determination of 
the acreage irrigated in the Ca<*he la Poudre Valley, and Mr. Tait of 
the measurements to determine the amount of seepage from ditches 
and fields which returns to the stream. This workha<l for its primary 
object the study of the Platte River as an intersbite stream. This 
phase of the work is disc\issed under anotlier heading. 

NEBHASKA. 

(). V. Stout, ITofcwor of Civil Engineering, UniverHity <>f Nc'braska, in eliarge. 

The work in Nebraska was di\ ided into three parts: The study of 
the Platb‘ River as an interstate stream; (‘xpiTinumts to determine the 
cjuantities of water to apply to different crops to obtain the best 
r(\sults, and the study of drainage and reclamation of alkali lands. 

The work on the Platte River iiududed measurements of the canals 
diverting water from both branches of th(‘ river from the west line of 
the Stat(‘ to their eonfiiunue, and of those on the main stream. Cxauge 
rods weie established in the principal canals near their h(*tuls, and 
records of gnug(' heights throughout the seasoiv were kept for most of 
the (‘anals. Und(‘r some of tlH‘ canals no irrigation was })racticed on 
account of the hea\'v rainfalband no records of gaug(‘ h(*ights on such 
canals were kept. 

Measun'ments of the flow of the branches of the river and the main 
stream were mad(‘ in the season of low(‘st water. These with the meas- 
ureimmts of th(‘ canals will help to determine the influimce of diver- 
sions upon the flow of the vstreani. The measurements on the North 
Platte exttmded from the Wyoming line to the junction with the South 
Platte. Thosi' on the South Platte extended from the Colorado line to 
Kortv Station, about 40 miles Ixdow the line, whert‘ tht* flow disap- 
jx'ared. Measurements on the main .stream extended from the junc- 
tion to Kearney. 

The work on the Platb* included also the gatlu'ring of dabi as to the 
acreage under tin* canals, the crops raised, yields, and {)rices, and the 
geneml cor^dition of agriculture in the region. 

All prepanitions were made for measuring the ivater applied to 
oats, alfalfa, corn, and potatoes, near Lexington, but the heavy rain- 
fall of the season destroyed the value of the experiments. 

The work in drainage and reelamation of alkali lands was largely 
preliminary. A line of wells was put down for observing the rise and 
fall of ground water, and surveys for drains on some badly wswainped 
tracts were made. Drains will Iw made and the observations con- 
tinued another year. 
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^ SEMIARIB BISTBICTS. 

Between the eastern part of Texas, Oklalioriia, Kansas, Nebraska, 
and the Dakotas, and the distinctively arid country which lies at the 
western bordtu* of these States, there is a broad strij) of country which 
extends from tlic northern ))oundary of the l-nited Stat(‘s almost to 
the (iulf of Mexico, in which then' is plent}^ of rain in many seasons to 
produce crops, but in other seasons ajjfricidtur(' without irrigation is a 
failure In all yc'ars the period in which irrigation is necessary is of 
brief duration. In tin's*' s('**t ions farnn'rs an' confront'd b\' two prob- 
lems: liow to make' the limit'd wat'i* su})ply of that region availalde, 
and how to utilize it to the best advantaj^c'. 'rhere an' f<'W lar^e 
rivers and nearly all tin' streams are intermitt('nt in characti'i*. Water 
in small ([uantfties can be bad. however, over a large [)art of this art'a. 
The gfravelly subsoil in many st'ctions is tilled with wah'r, or it can be 
stored in small reservoirs in ravines or natural depressions. In this 
region there hav(‘ Ix'cn recurring pt'riods of wet and d)‘y years which 
have peopled and depot)ulat(*d cerbiin sections tlin'c or four tinn's. 
liainy years attract farmers and di*v yc'ars dri\'e them away. A 
spe(*ial system of agriculture must be worked out for this })art of the 
country, which will includ*' a limit'd wat(‘r sup}>Iy for irrigation to be 
drawn from wells or streams by ])umj)s (U* by gravity from small res- 
ervoirs when it is storm'd. With this water supply i'acdi settler will be 
able to irrigate from 10 to 20 a*‘res of ground and bt' assun'd in both 
diy and wet years of an ainph* supply of vt'gt'tablcs from his garden, 
fruit for his hous('hold from his orchai'd. and <'nough alfalfa and 
forage to support his milch cows an<l other farm animals. 

This investigation has ri'ceived numerous petitions from individuals 
and associations of farmers to tak*' up tlu* study of irrigation methods 
suited to this region, and to outline plans for agricultural development 
based thereon. We made a Ix'ginning by < ()o[H'rating this year with 
the station esbiblished l)y the Shite of Kansas at Hays. 

KANSAS. 

J. (j. Hai^ky, SuperiuteiHlciit Fort Hays Brand i State Kxperiincnt Station, in charge. 

In cooperation with the State experiment station cd Kansas, an 
investigation to determine tlu' cost of irrigation in the semiarid dis- 
trict and the <‘onditions which affect its profits was inaugurated at 
Hays, Kans. A centrifugal pump with steam engine was installed 
and a number of ordinary field crops were irrigated. It was not expected 
that the results of the first season could be made conclusive; the wdl 
had to be dug, the pumps installed, and the land put in condition for 
irrigation. All these expenses should not be charged against the first 
year, but it will require two or three years to determine fairly what 
the financial advantages of irrigation are h\ this secjtion of the country. 
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Althoiipli the rainfall of the present year was above the average 
and good (‘rops wc^re grown throughout this region on lands not irri- 
gated, the resnlis of irrigation showed tbit in such years irrigation 
is a marked ))cnelit. It increased the yiidd of corn 4b per cent, Bur- 
bank potato(\s ‘.15 jxu* cent, and eaily Ohio potatoes b)8 piu* cent. 

For th(' past hvo years we have given considerable^ attention to the 
possibilities of irrigation by the use of small water supplies in south- 
w(*stej‘n Texas. In the early spring of (efforts were made to 

gather the results of practical experience in this region, and these 
were of sueli an encouraging chanicter as to warrant the extension of 
similar investigations in this region to those carried on in Kansas. 

Reference has alr(‘ady fieen made to the in\cstigation in the use of 
small water supfdies in parts of Oregon and Monbina. It is believed 
that tliese studicss should be extended. As we reach a l>etter under- 
standing of the climate and soil of the arid region, we are tinding out 
that the portions of it whicli are wholly arid are much more restricted 
tlui!! was formerly believed. Scattered here and there are areas where 
certain crops can he grown every year, wher(‘ all kinds of crops can 
))e grown some yi'ar-', an<l n hen^ a small sup])l(mn*ntal supply of water 
will insure success ('V(U'y year, llie largest yields of wheat in Wash 
ingtoji and some of th(' linesl fruit orchards are in the district which 
lit's on the border line between success and failuri' in growing crops 
by rainfall alon(\ The men >\ho are developing these sections will be 
greatly aid(‘d b\ tin' work w(' have inaugurated in Kansas, Oklahoma, 
and Texas, and, in adilition, the carrying out of these investigjvtions 
will sugg('st nn'aiis of more effectually inaugurating them in these 
isolated districts. 

SOUTH DAKOTA. 

A. B, Ckane, l*n of C'ivil and Aj^rieultnral South Dakota Agricul- 

tural (Vdlejre, in charge. 

For th(' ptist two years, Professor Crane has been collecting datji on 
the valiKi of irrigation and on irrigation methods employed in South 
Dakota. In he report'd iqK)!! irrigation by gmvity in tlie Black 
Hills region. In 1903, he made a study of irrigation from wells in 
the valley of dames River. In this valley, artesian wells can be found 
in many sections, and" from 1890 to 1894, many large and costly wells 
were sunk. Tlie greater part of these were (> inches in diameter and 
varied in depth from 500 to 1,300 feet. Few of them proved finan- 
cially profitable. They cost from $2,500 to $4,000. The farmers 
who made use of the winter knew nothing of irrigation and distributed 
and applied it without any economy or system. The result was that 
the benefits derived from irrigation did not pay interest on the cost 

8. Dw. HB, 58~2 SI 
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of the wells, and irrigation development from this source ceased. 
Within the last year or two a new system has been adopted. This is 
the sinking of small wells which cost from $300 to $0)50. These are 
from li to 2 inches in diameter, are within the means of individual 
farmers, and many of them are now being sunk in this basin. 

The work of l^rofessor Crane included studying the methods em])lo3"ed 
in the utilization of water from these wells and gathering the experience 
of farmers regarding the benefits derived from their use. The follow- 
ing are some of the conclusions reached: 

(1) Irrigation can be practiced to advantage during most of the years, 
though there is occasionally a year when the moisture is sufiicient and 
properly distributed. 

(2) The salts in the waters and those drawn from the land have not 
thus far had an}" detrimental effect, nor are there indications that tHey 
will in the future. All cases of deterioration of the soil are directly 
traceable to the use of too much water. 

(3) Under irrigation the farmer is practically surt' of a ci’op each 
year, 

(4) In ordinary or extra-dry years the crop is iiuin'a.sed two and 
sometimes three fold. 

(5) The crops are always of superior ((uality, grading number one 
w"hen unirrigated crops grad(‘ number thn*e or are men ri‘j(‘(*b‘d. 

((>) A good 2-in(‘h well with a reservoir will furnish wat('r for a half 
section of land. 

(7) The main drawbacks are the lack of knowhslge regarding Ihe 
handling of water in the fi(dd and the too la\ish appli(*ati(>n, c‘sp(M*ially 
if soon olio wed by rain. 

(8) Experience seems to show that in many places irrigation is lus i's- 
sary to start the growtli of trees which, after once established, will thrive 
without it. It seems to have been prolitablc‘ with small fruits, gaiden 
products, and alfalfa, but is not regarded with much favor in the 
gx'owing of small grain. 

One of the most interesting examples gi\'en by Professoi* (h*ane 
was that of the Joy Brothers, market gardeners, neai- Huron. They 
have about 100 acres under irrigation, storing the wabu* coming from 
a well in a reservoir covering al>out 5 acres, which they till to a depth 
of 4 feet. The water is distributed through 4-inch tile, laid to grade, 
with cement joints, so that none is lost. At intervals teevs or elbows 
are put in and cemented to short pieces of iron pipe, in which screw 
plugs are placed. Water is carried from these plugs in opeYi ditches. 
Distributing the water in pipes has greatly increascnl the duty by pre- 
venting losses from seepage and evaporation. The estimated cost of 
applying water by this system is about $1.25 an acre per year. The 
value of the crops grown in this garden avemges about $200 an acre. 
Potatoes yield about 200 bushels per acre; cabbage, 5,000 to 7,000 
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headn per acre; onioriH, 300 bushels per acre; strawberries, ^00 liusheLs 
per acTc. They i*aisc no small g'rain under irrigation aijd (*an raise 
corn without irrigation on lands watered tlie previous year, the sub- 
soil furnishing all the moisture the crop needs. 

One draw])ack to the use of these wells is the salt contained in their 
waters, and the fear of injury to the soil from its us(‘> in irrigation has 
reta rded development. 

MISSOURI. 

H. J. Waters, Director Missouri Agricultural College ExpiTirnent Station, iji charge. 

Th(^ cooperative inv estigations c*arried on with tlu‘ Missouri State 
Experiment Station were begun in IbOl. Since that time the station 
has built a small storage n^servoir. The water used in these experi- 
ments comes from this reservoir and the city wat(*vworks. 

During the s(‘ason of lh()3 tiie experiments included the irrigation 
of strawberries, asparagus, nursery stock (consisting of apples, pea<‘h, 
and plum trees), onions, and a late irrigation of corn. Tin' scnison as 
a whole was not calculated to make a favorable showing for irrigation, 
as tin' rainfall of the summer months was consideral>ly more than 
the average. Noiie of the crops were irrigated until August. 

The irrigation of strawberries in VM)l and having shown its 
v^ahie, this feature of the (‘xperiment w^as dropped. In one ])lat 

of irrig-ah'd strawb(‘rri(‘s prodiu’ed crat(‘s per acre, while the unir- 
rigatcsl one produced only 2S. Another irrigated plat j)r()(luced 21H) 
crates per acre, while the unirrigat('d produ(*ed only 31). Similar 
results were obtairnni on all the irrigated and unirrigated areas. 

The strawl)<‘rry beds were irrigatcHl this y(‘ar to determiin' the etfcct 
of watering young plants. These were set in row> 4 feet a])art, the 
plants 2 feet/ apart in the rows. The irrigating ditches w('n^ made h}^ 
opening a furrow on one side of each row of plants with a single- 
shovel plow. The plants were })laced on sloping ground and the furrow 
was run on t he upper side of tin' row, as near to it as possible. Enough 
water was applied to cover the land to ii depth of tOf inches. There 
were copious rains, which apparently supplied all the moisture needed 
by the unirrig-ated plants. Nevertheless, the elieets of this watering 
can not he determined until next season. The eriticiil peiiod in the 
life of a strawberry plant is during the month of August, and past 
experiments in irrigation have showui that, if w^ator is supplied in 
August, it affects the yield of fruit the next year. This year will 
determine whether an abundant supply of water furnished artificially 
is of more value than a modemte amount sui)plied I)}' rain. Aside 
from the irrigation, the plants on the irrigjited and iinirrigat('d areas 
were treated in the same way, and lK)th will he mulched alike during 
the winter. 

In the irrigation of asparagus the sections of the field iri*igated are 
7 years old and have received each autumn for three or four years a 



484 RJEPOBT OF OFFICJB OF FXFEKIHENT STATIONS. 

heavy dressinj^ of })arnyard uianure, well worked into the noil. The 
rowh are 4^ feet apart, the plants growing thickly in the rows in a 
ujash 12 to 10 inches wide. The land slopes gently to the south. The 
irrigation ditc'hes were made by furrows with a single-shovel plow 
working as near the plants as possible without injuring them. Through 
these furrows water was allowed to run until the soil was thoroughly 
saturated. The total amount of water applied in two days, August 10 
and 12, was 2.4 inches, over the area irrigated. Frequent showers 
kept the soil supplied with more than a normal amount of moisture 
during the remaindei* of August and well into Septemb<u% yet the 
irrigated rows showed the effects of the extra wat('r they had received. 
Within two weeks the watered rows began to show signs of renewed 
vigor; new shoots began to appear and the brancheh of the mature 
plants appeared green at the tip. With the waning of S(‘ptember the 
brow^nish appeanuice of the unirrigated row's was (piite noticea])U\ 
while the irrigated plants continued green; but the Jiiost interesting 
feature of this experiment was the fact that the unirrigated rows were 
affected with asparagus rust wdiile the irrigated plants w ere appar(‘ntl 3 ^ 
entireJy free from the disease. This shows at l(‘ast that irrigation 
does not aggravate this disease and gives rise to the )Kjssi))ility that it 
may afford a means of o\ercomiiig its effects. The photogmi)hs in 
PI. XXIV, tig. 1, show the ditferen<*e in Hii5(^, and appeunince of aspar- 
agus plants in the irrigated and unirrigated rows, the shilks plioto- 
graphed being average speeimens in point of size from both areas. 
PI. XXIV, tig. 2, show near views of sections of the stalks taken 
from the irrigated and unirrigsited rows. Tin* unirrigatcd W(*n‘ small 
and show(Hl plainly the effect of disease. The irrigated stalks were 
large, clean, and healthy. If irrigation shall prove a preventi\e of 
asparagiis rust it will he of untold value to the giirdeners throughout 
the United States, and if this appli<*ation of water invigorates the 
plant sufficiently to cause it to resist a common disease, it is also (|uite 
likely that enough suiplus food supply will he stored up in the roots 
to enable them to push out the young edible shoots early in the spring 
in a more vigorous and abundant favshion. 

The nursery stock was irrigated to a depth of 4.07 inches. At the 
tirst of November the irrigated trees were not appreciably larger than 
those not irrigated, but the irrigated trees seemed disposed to con- 
tinue their growth and probably will outstrip the unirrigated ones, as 
nursery stock grows until December if it has sufficient moisture. 

Four varieties of onions were irrigated, the watering beginning 
July 27 and (Continuing until the soil was well vsatiirated, 6 inches over 
the entire area being applied. The crop was harvoAstc'd the first of 
KScpteml>er and a careful record kept of the yield on equal areas of 
irrigated and unirrigated plats, the yield being weighed at the time 
of harvesting so as to show the total difference, and then the product 
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Plate XXIV 



Fic. 2 —Irrigation Investigations Effect of Irrigation of Asparagus During an 
Ordinary Season Unirriqated Stalks Badly Affected by Rust 






Fig 2 -Irrigation Experiments Movable Sprinkler 
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wa« divided into three grades based on size. Of the Silver King 
variety the increase due to irrigation was 77.6 per cent; the White 
Portugal, 25.5 per cent, and the Yellow Danvers, 67.6 per cent. The 
percentiige of large-size onions on the irrigated plats was still greater, 
the difference in the appearance of the crops from irrigated and unir- 
rigated plats })eing shown in the photograph. (PI. XXV, fig. 1.) 

WISCONSIN. 

A. R. WiiiTHoN, Rrofossor of A^ioultural Physic's, \Vis(‘<)iiHin A^ricnltnral Experi- 
ment Station, in charjxe. 

The irrigation investigations in Wisconsin have embraced studies 
of the irrigation and drainage requirements of cranberries. The State 
stjition Inis provided for the carr 3 *ing out of thc^se experiments by 
securing a h'ase fi*om the Wisconsin Cnin berry Association of about!) 
acres of laud lo miles southwest of Grand Ihipids. On this the asso- 
ciation has planted different varieties of vines, representing all those 
grown in the Ihiited States and Alaska, as well as others received from 
Norway, Russia, Siberia, and (Canada. With these' are 2 acres of 
stnmlard vines on which the results of applying differc'ut (juantities of 
water and putting it on and taking it ofl‘ by different methods will 
be studied. A small reservoir has been constructed and nieasurements 
of sc'epage and evaporation have been begun. 

Suc(*ess in (‘rauberry glowing depends on the proper use of water. 
It must bt‘ aiiplied at the right time and withdrawn! <|uickly at tlio 
right tinu*. At the outset the cranberry growers of Wis(*onsin made 
no effort to provide foi* definite control over water. If nature failed 
t4) cov(*r the vines at the right time or uncovered them at the w'rong 
time th(' crop stiflered. The severe drought of IS^df) almost desti'oyed 
the industry in that Stab'. Witli its revival came* Ix'tter methods. 
Ihims are being built to collect the surplus wnib'i* and canals constructed 
to <*arrv the water pumj>ed from the streams; but with this develop- 
ment have come new^ difficulties. More water is needed, larger 
ditches ar(' required, and organization of wat(*r users to secure more 
system in drawing off water is needed to prevent the work of one 
neighbor damaging those Ixdow him. Much litigation has been 
caused by this lack of (‘ooperativc arrangements and by the construc- 
tion of inadequate works. The wmrk of this Offiee is to aid in the 
orgjinization of this industry, exactly as it is aiding in the organiza- 
tion of the industry in the arid States, and the first thing needed is 
expert study in the collection of facts and the aid of expert advice in 
the formation of plans. The work in that section is being carried on 
along the following lines: 

(1) The collection of data from growers as to the amount of water 
used and their methods of applying it. 
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(2) The (lotoriniiiation of losses from seepage and evaporation from 
ground covered ])y vines as well as from reservoirs. 

6^) The det('rrn illation of the cffe(*t of standing watcu* at different 
t(inip(U'at ures on berries and vines in various stages of di'velopment 
and under various conditions of weather. 

(4) The determination of the coefficient of resistance of peat ditches 
used for carrying water to and from the vines. 

(5) Tlie determination of th<‘ most effective methods of using water 
to prevent injury from frost. 

((J) The (dT(H‘t upon the cranberry marshes of the drainage of adja- 
cent areas for farm purposes. 

The r<\su]ts of tliii jiresent yi‘ar, while not conclusive, show liow 
greatly the suce(‘ss of this industry will be promoted by an eiffciimt 
system of canals for gidting the water on to the ground and getting it 
off*. On June 11 of this year there was danger of frost. Those who 
had proper ditches saved their crops. Those who were not so provided 
lost them. A conservative estimate of the loss in the Cranmoor and 
Mather regions places this loss at $2r),tK)0. I'he damage due to 
improi)er drains in this region, which previmti^d the removal of the 
water in time, was greater than that from frost, so tliat from tlu‘se two 
items in (he two districts tiuu’e was a net loss this y('ai‘ of over §7r>,C00, 
a sum wiiich would probably be nearly sufficiimt to (‘onstriud a system 
of canals to meet the demands of both districts. 

NEW JERSEY. 

K. }>. VoounKus, Kx|H‘rini(*nt in <*iiarp:o. 

For s<neral yc'ai’s this Office has Ixam ciH>]HU’ating with tin* State 
<'xperim<mt station of New Jers(‘v in a stud}' of tin' Ixuietits of irriga- 
tion to market gardeners and expi'riments with methods of distributing 
and apjilying water to the sandy lands along the Atlantitt seaboard. 
Tlie r(»port of Professor Voorhees in illustrated and descrilied 

some expeiinu'nts with ditOi lining which had provi'n effective. 
Further experiments in this direction were continued this ycuir. 

In addition to tluj investig’ations at the station and in the sandy 
lands of southc'rn New Jersc'y, Professor Voorhees visited a number of 
the market ganh'iu'rs who are irrigating in the vicinity of New York 
and Boston, in ordt'r to h'arn something of their methods and whether 
or not it has paid. All of the reports were favorable, some of the 
results surprising!}' so. The general conclusion seems to l>c that 
whenever mark('t gardeners can obtiin a water supply by gravity, or 
by pumping it to a heiglit of 80 feet, it will pay to irrigate, and that 
ability to secure an emergency supply at much greater expense often 
saves a year’s crop. 14 market gardeners interviewed this year 

have been irrigating from one to twenty-live years; not one proposes 
to abandon the practice. 
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The report of Mr. David Astle, of Vineland, N. J., will serve as an 
illustration of th(', others. He irrigates i)otatoes, beets, onions, toma- 
toes, celery, Lima beans, cab))age, etc. His water supply comes from 
driven wcdls, is pumped into a tank, and distributed from there 
through pipes attached to movable sprinkl(‘rs, the form of sprinkler 
being devised by Mr. Astle. It is a long pipe, supplied at intervals 
with spraying nozzles and supported by means of a wheel framework. 
Water is introduced into this b}^ means of a ru])ber hos(‘. Tin* ground 
to be watered is supplied from a series of iron pipes, and wlien one sec- 
tion has been irrigated the rubber hose is uncoupled and attached to 
tlu' next tap on the supply pipe. (See PI. XXV, %. 2.) Tlu' nssults 
of Mr. Astle's experien<‘e this year is told in part in a letter, from 
which the following extract is biken: 

I began irrigating in 1899. The iir«t erop watered was an arT(‘ of cabbage and the 
experim(*nt was a great bucccsh. In the Hi>nng of 1900 1 irrigated cal>])age, beete, 
potatoes, and onitniH with excellent reBuIts. Irrigation worke<l so well that I 
watered all th(' eropa which could he reached with our pipea. Among the cro})a 
were two plata of potatoes, one <jf which ^^aa irrigated and one could not ]>e. The 
yield fnjin the same area of the irrigated plat waa four times that of the iiiiirrigated. 
In 1902 we irrigated half a plat of ground and left the other half unirrigated. The 
imirrigateil half ^\*la t^vo weeks later in maturing and the produce greatly inferior in 
quality and (|uantity. 

During the spring of 1900 we irrigah^l garden crops adjacent to a field of hay and 
some of tlie water f(‘ll on tin; meadow. We harvested twit e as much bay from the 
irrigated p<»rtion, althougli the rainfall for the season wa.s alinndant. 

During the presi‘iit year we have irrigate<l a plat of 240 stpiare rods, 227 of which 
Wiis ]>laiitcd in ])ohitoes. We began irrigating these March 10 and b<‘gan digging 
Jnm‘ 10. Th<‘y were all soM by the 20th, and we received a little more than $272 
f<^r tlu' crop at wholesale rates. During the growth of this crop we had a period of 
seven wet'ks in Avliich not a tlrop of ruin fdl and without irrigation the cro]) would 
havt? betm a comi)lete failurt‘. After the potatoes were harvested 207 rods of the 
ground was jjlauted in celery. Some of this was injureti by a heavy rain and \\ ind- 
slorm while being lileached, but up U) the present we have sold at wholesale $278 
worth, and more than lialf remains unsold. 

LOUISIANA AND TEXAS. 

Morton A. Alukicii and W. B. Ukkoory, pnifessors in Tnlane University, in charge. 

Five stations for the measurement of the amount of water used in 
rice irrigation were esta1)lished in Louisiana and Texas and complete 
records obtained from three of tlicm. The others were injured by the 
breaking of levees, which turned the water in or out of the fields where 
measurements were being kept, and thus destroyed the accurac}’’ of 
the records. 

During the summer of 1902 this Office collected a large number of 
samples of salt water for the Bureau of Chemistry, and this year our 
agent has visited the fields on which this water was applied to see 
whether its effects were noticeable in the subsequent crop. No diffi- 
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culty was encountered from the salt water in 1903, the fresh-water 
supply having been ample. A dam is being constructed in the Mer- 
men tau River in order to keep out the salt water in seasons of shortage. 
The effect of this will be watched with much interest. 

Data has been collected to show the cost of pumping water and to 
assist in determining the eflici('ncy of different types of pumps. The 
collection of samples of salt water for the Bureau of Chemistry was 
interrupted by a change in our agents, but arrangements ai‘e being 
made for the renewal of this coojKU'ation in L904. 

The time of Professor Aldrich was given to the collection of data 
showing the cost of supplying water, the tdiaractcr of the rental agire- 
raents, and other social and legtil <}uestions (‘onnected with the use of 
these streams in irrigation. 

INVESTIGATIONS ALONG THE ATLANTIC SEABOABL. 

In Februaiy last year, in compan^ with Mr. Samuel (r. Stoney, I 
made an inspection of the ri<‘e plantations along the (\>oper River, 
near Charleston, S. C., for the puri)os<» of ascertaining what could be 
done for the 1)ettcrmcnt of conditions along this river. E\cr since 
the war the ilcc industry along this stream lias languished, the total 
area under cultivation being only about half Nvhat it was a half century 
ago, andjnariy of the ])lantations and buildings have been abandoned 
for man}" years. 

The inspection was madi^ from a gasorm(‘ launch, and w(' stopped at 
a number of placets where dikes w(U'e being built and r(‘paired and saw 
a nundier of plantations on which th(‘ (‘ost of lepaiiing dikes lias led 
to their disuse. This was the second visit niadi^ to this district and 
it contirmed the* conclusion formed at the fii'st on(\ that th(' thing 
most needed to restore the ri<‘e industry in this part of the country to 
its original j)r<)sp(‘ritv is the organization of all the planters along 
each river into some sort of a coopenitive ))ody, having for its object 
the maintenance and r(‘pairing of the lev<'es according to systmnatic 
plans. Such an organization of rice growlers would permit of the 
operation of modei*n up-to-date inaehinery for the driving of piles and 
the building of dikes, and this would lessen the expeiise of repairs by 
at least one-half and would greatly improvi^ the character of the W’^ork 
when completed. Siudi an orgiinization would insure prote<ff>ion of 
the levees along the stream. As it is now one negligent planter often 
endangers the safety of the plantations above and below him. 

The building of better levees is one of the measures needed to 
insure the protection of these plantations in time of flood. Other 
improvements are needed to insure an ample water supply in time of 
drouth. Subsequent to my visit some drainage surveys were made 
by Mr. Elliott of this Office to ascertain the feasibility of securing a 
fiupplementarj’^ water supply during the low-water season. It is 
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FiCa 1 — iPRiOATiON Investigations- Wooden Underdrain Used in the Removal of 
Seepage Water and Alkali 



Fig 2. Irrigation Investigations -An Open Drain for the Removal of Waste 
and Seepage Water 
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Plate XXVII. 



Irrigation Investiqations—Drain Ditch for Removal of Seepage Water and 
Alkali from a Hop Yard. 
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believed that these studies of dikes and drains should be continued 
until enough information has been gained to cna))le this Office to 
make definite recommendations for the improvement of the rice 
industry of this region. 

At the request of Mr. J. 11. Stewart, director of the State experi- 
ment station of West Virginia, a visit was made to Parkersburg in 
order to detemiine whether or not a foiisible location could Ih'. obtained 
for pumping watiT from the Ohio River to irrigate a small experi- 
mental tract in the vicinity of this city. The wide difference between 
the high and low water levels of this stream is not a favorahl(‘ (ondi- 
tion for pumping, and it was concluded to examine some of the tribu- 
tary streams to s(‘e if a reservoir which would furnish water by 
gravity could not 1 k‘ built. The search for such loc^ation has ncjt yet 
been complet(‘d- 

DBAINAGE INVESTIGATIONS. 

C. G. Elliott, Expert in Drainaj'C', in rliar^^e. 

From drainage surveys made in the Fresno distri(‘t, California, in 
1902, plans and estimates were made and published in (dreular No. 50 
of the Office of Kxpcu-imeht Stations. The trac‘t for which drainage 
was proposed conbiins alK)ut 25 scjuare miles of fruit land which 
re(|uires drainage to reclaim it from injury whicdi has resulted from 
cx(‘essive c|uantities of soil watc'r and alkali. Through the eflorts of 
those intimabdy eoncorncHl in the dniinage of land in that State 
rcciuiring eomhined effort, the |)assage of a drainage^ law was sec*ured 
during the session of th(‘ Ic'gislature in 1902-8, and a district is nenv 
l>eing organised undcu' its provisions. During th(‘ summer of 1903 
measurements of the fluctuation of ground watcu* >ver(‘ made for the 
purpew of ascertaining more ac'cunitely than had previously been 
done the cpiantitv of water that should he rcauoved by dminage^ 
These measurements lead to tlie c-onelusion that during the month of 
March 0.15 acre-inch >lu)ulcl be* drained from caich acre in twenty-four 
hours, in April (tos aciT-incdi, and in May 0.(^2 acre-inch, in order to 
prevent the soil water line from rising. The* tile-drain systc*m pro- 
posed for that district is desigiusl to remove 0.09 aen‘-ineh each 
twenty-four hours. This, from investigations thus far made, it is 
believed will meet the requirementvs. 

At the recpiest of farmers at Sunnyside, A\'ash., wdio desired some 
assistance, examinations and surveys of land showing seepage and 
alkali were made in the c^arly part of the season of 1903. Drainage 
for 1,500 acres was planned and surveys, with estimates of cost, were 
made, together with suggestions for necessary supplemental fanii 
drainage. A district for the execution of this work has been organ- 
ised in accordance with the provisions of the State law. 

The Ahtanum Valley and lands about North Yakima were carefully 
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exaiiiined during tlu' season. A large underflow of water ptisses from 
the higher lands bordering the valley on the north and aecumulab^s on 
the lower lands during the season. As a result many acres now show 
serious injury. Drains were laid out for intercepting the soil water 
from the lands of some farmers who see the necessity of drainage. 
Suggestions upon the drainage r(‘(|uij’ed for si'veral farms have been 
offered, and investigations have been made in the lower Ahtaniim 
Valley with tin* vi('W to determining what imdhod should l>e adopted to 
reclaim it as a whole fi*om the injury whi(‘h it has already received 
from overirrigation and from s<M‘page from higlnu* lands. 

Examinations ha\ e been made of wet lands in the (i}r(*y Bull Valley, 
near Burlington, Wyo., where the ra[)id s(‘(‘page of watei* through 
th(" open gravel beneath the soil has ruira'd portions of tlH‘ ri<*best 
valley land. A simple drainage plan was pro])os<Hi, which met with 
favor, and will probably Ik‘ follow<‘d b}^ a f(‘W of the most progressive 
farmers. 

For the j-(aison that tin' last two seasons have been (‘xcessively wet 
in the Central West <lrainage has received marked attention during 
the ))ast year. Tin' af)solute necessit}’ of this iinprovmmmt has been 
fon*{'d upon tlu^ att(‘ntion of farmers, especially in the Stat('^ of Iowa 
and Missouri. During the lixe or six years ]>r(‘v ions to tin* last two 
th(*re was only an a\(*rag(* rainfall, ^\hil<* om* of them (IffOl) was 
unusually dry. Fln‘s(‘ y(*ars w<*n‘ favorabh* for tin* opening up and 
cultivating of lowlands which, with little or no artiticial drainage, 
produc(‘d larg(‘ <‘rops. The success \vhich attend(*d tin* cropping of 
these rich lands und(*r conditions of normal rainfall l(*d to (he (‘ultivu' 
tion of a large* acreage of lands xshich lunl hitherto be*en negl(*cted. 
A consideralde part of tin* Missouri Valley lands b(*tween Sioux (Jity 
and Council Bluffs, loA\a, a!*e of this kind. In Monona and Ifarrison 
counties not less than 7o,(M)0 acn*.s have b<*en rend(‘red unproductive 
during ihe ])ast yoiir, much of it b(‘ing land e(juippe*(l with good 
imj)rov<*menlN. The Little* Sioux River, with its tributaries, over- 
flows its bank^ when at flood height. Frean the fae-t that the banks of 
both the* Little Sioux arnl Missouri rivers are* higher than the land 
between the*m, the* overflow of this stremm and the water of rainfall 
must flow parallel to both until it may be discharged into the Missouri 
River at se>me le)wer point. The* difiie-iilti<*s cemnected with the drain- 
age of this valley are twofolel --(1) protection of tlie lowlands from 
the overflow^ of the streams, and ( 2 ) provision for disposal of the 
surplus rainfall. 

The f)lan proposed for this improvement consists in straightening 
the little Sioux River by making cuts across circuitous bends, thereby 
adding one-half to its carrying (*ai)acity. For the more complete 
drainage of the land itself it is proposed to build a large relief ditch, 
22 miles long, whiidi will discharge^ into the Missouri River. These 
improvements are estimated to cost $238,iK)0, for which it is proposed 
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to lax 58,000 a(*.rt‘.s of land. A pii})lic meeting was held at which a 
represontat iv(' of this Department was invitcnl to explain the plans and 
discuss thejr adaptation to the needs of the portion of the vall(‘y under 
discussion. Several propositions for draining* lands in Woodbury 
County, lying directly north of Mojiona (county, w(‘re briefly exam- 
ined and th(‘. pi‘ 0 ])le of that county, at th(‘ir rc([uest, were addressed at 
a ineeting held at Salix, wliere the feasibility of lh(‘ ])lans proposcal, 
as well as tlu' gen(*ral prin<‘iple.s involved in the drainage of level 
lands, was discussed. 

in Biama Vista (\)unty tht* iinprov'cment of (\)on Kiver is proposed. 
The (‘hatuud at the laanl waters of this stream is a mere slough, which 
has Ikmui used as an oufhd for surface and til(‘ drainage, but, owing to 
the unusual rainfall, a large acreage of land which has been tile- 
drained at considerabl(‘ expense has been flooded. Tii(‘ improvement 
of this river will inv^olv<‘ i)rovision for the drainage' of approximate!}" 
115,000 acres. The drainage expert of this Oflice was calh'd upon to 
confer with tlu' county auditor, attoriuy, and migineer regarding the 
pro])er ste[>s to be taken for shirting this project in acce)rdan(‘e with 
the State di’ainage laws. Sur\ evs for this work are now bedng made. 
It should be observed in this connection that the provisions of the 
State drainage' law are meageu*, many regulations for carrying out 
oflicient drainage woi*k reMpiiring the cooperatioii of landowners being 
wanting. Much confusion has arisen in the attempt to organize dis- 
tricts to ex<*cut(‘ work in ac(‘ordanc<' with the law. The county 
auditors of the Slate have' a e'ommitlei' whiedi is instructed to formu- 
late such ameialnH'nts as occur to them as iK'cessary. A dniinage con- 
vention is calk'd to meet at Ames, January 15--l<k lfl04, fora confer- 
ence upon change's n('('d(‘d in the law and for a complete discussion of 
the iiu'thods n*({uired in combined drainage. A repres(*ntative of this 
Oflice has bee'u aske'd to meet with this (‘on\ention. 

A large' amount of drainag’e' work is be'ing arrangtHl fe)r in Haru'oi'k 
Count}, where' the pre'se'nt drainage districts were examine'd, the 
aggre'gate e'stimate'd ce)st of the pre)posed work being $t^50,eKH). 
Written re‘j)orts were ])r('pared upe)n eae'li of the^. general pre:)jects 
descri])e‘el, e'ontaining re'e'ommendations to both su])e'r\ isors and 
emgineers. A summary of the appre^ximate e'stiiuated e*e)st of the work 
wliie'h has been e'xamined anel upon which advice has bc'cn given is as 


follows: 

Swamped lands under ditolies at I'Vesnn, Cal 000 

Sunnyside, Wash 2, 5<X) 

North Yakima, Wash 12 (XX) 

Monona (kmnty, Iowa 2a.S, OCX) 

Hancock County, Iowa 250, (KX) 

Buena Vista 0< mnty, Iowa 125, (XX) 

Santee and Cooper rivers, S. O 40 J , 000 


1, 356, 100 
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Advice has been asked relatinjy to levee work for the further pro- 
tection of valimblc lands on the Illinois River bottom in Greene County, 
111. Largo interests are hero involved and the work is still under 
consideration. Nearly all of the levees along this river, Inung of a 
somewhat temporary chameter, were broken last year and the land 
inundated, entailing a large loss upon the owners as the crops were 
entirely destroyed. A move for heavier and more complete work is 
now under consideration in many localities. 

In portions of the South cultivated hill lands are greatly injured by 
erosion, many otherwise \'alinible fields having been abandone^d on 
account of surface washing. An experiment was tried in northern 
Georgia last spring in which tile dmins were used to pi'event liillside 
washing. After th(‘ drains were laid, all (‘xisting gullies w^ere tilled 
and th(‘ land lev(‘led off. The repurt from that Held statt\s that one 
good crop has been tak(m oil and that there is every indi(*ation that 
the experiment will prove a hucc<*ss. 

In South Carolina, at the solicitation of rice growei’s along the 
Cooper Riv(‘r, a sur\{‘v was made to det(u*mine the feasibility of 
diverting water from the Santee River to the w(‘st fork of the Cooper 
for the inirpose of increasing the amount of water in the latter river, 
which is a tide-water stream, for the benefit of the ri(*(' fields in that 
valley. This proj(‘ct N\as found feasible, but, owing to its magnitude 
and the cost of the proposed work, it has not received s('rious atten- 
tion from those most int(‘r(\sted. 

LAWS AND SOCIAL INSTITUTIONS. 

Under the clause of th(‘ apjuopriation Itiw providing for the stud}’^ 
of laws and institutions relating to the use of water, work has been 
don(‘ both in this country and abroad. 

The Avork of the year in this country included the })ablication of a 
report on irrigation in Utah, the field work for Avlnch was done in 
prc‘vious y(‘ars; the j)iiblication of a ))ulletin on the acquirement of 
Avater rights in (k)lorado Avhieh ha^ la^en in pr(q)aration for a vu^ar or 
more; and the Held Avork for a study of tln^ ]?latt(^ lliv<u* as an inter- 
state stream. 

The branches of the l^latte River rise in C/oloratlo; one flows through 
W 3 ^oming into Nebraska and the other flows dire(*tly from Colomdo 
into Nebraska. Rights to these streams have been accpdi'ed under 
State hiAvs, each State in determining the rights to water ignoring 
rights in the other Sbites, although the United States courts and the 
supreme <‘ourt of Wyoming have held that rights in one State are sub- 
ject to prioi* rights to the same stream regardless of State lines. Fur- 
ther, Coloi-ado and Wyoming have abrogated the doctrine of 
rights under Avhich water can not be taken from streams to the detri- 
ment of riparian lands, while the Nebraska courts have upheld this 
doctrine. It will l>e seen that the only intelligent basis for deteriwitt" 
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ing whether each State can juHtly ignore rights in the other States, or 
whether the recognition of riparian rights in Nebraska conflicts with 
rights of diversion in Colorado and Wyoming, is the physical dahi as 
to the effects of diversion on one 8e<‘tion of the stream upon the flow 
of the stream in lower sections. The work so ftii- done has ])een very 
large! 3^ confined to th<'. collection of these physic'al data. It included 
measununents of the streams at points throughout th<*ir couises and 
measurements of the w^ati'r diverted })y canals. The stream measurii- 
ments W(>re made under the direction of Mr. C. E. Tait, of this ()thc(% 
and the measurements of diversion under the direction of Mr. Frank 
Adams, of this Office. In addition to this, th<» economic* phasi\s of the 
subject were studi(‘d \>y Prof. Richard T. Ely, of the Fnivi'isitv" of 
Wisconsin, and the laws and decisions were studicsl b}^ i\lr. W. B. 
Dunton, of this Office. Questions similar to those bcung studied on 
the Platte are now invc)lvcd in the case of Kansas against Ck)lorado 
befor(» the Supreme' Court of the Pnited Stab's, and it is l)elieved that 
the data gathered on the Platte will help in an e<|uitable decision of this 
case, siiK'c tin* (*onditions on the two streams are very similar, and will 
pr(*vent othc'r similar cases from arising. The report of this work will 
b(' published during the (‘oming year. 

The work for the past year in foreign (*ountric's included the publi- 
cation of a re])ort on Irrigation in Egypt, by Mr. C. T. Johnston, the 
iic'Id work for which was done in the j)n‘(‘eding yt*ar, and an investi- 
gation of the laws, forms of organization, and practices aflecting irri- 
gation in Italy. 

The report on Egypt is based on a stud.yof tin' irrigation works and 
practii'c's in that country made in the winter of The United 

States Covernment was about to ('ubu* upon tlie construction of irriga- 
tion works; the Egyptian (lovernment was about to comjih'te two 
large dams, making the system lulopted by that government of especial 
interest to this country. Mr. Johnstoirsconclusion was, howc'ver, that 
political and social conditions ditfered so widely in the two countries 
that no ('ompurison could justly^ ])0 made. Drainage as a means of 
removing alkali from lands has been very extensively carried on in 
Egy’^pt, and the report gives valuable suggestions as to this piuctice. 
It also described fully tlie w^atcr-raising devices used in that country, 
whore a large part of the water used in irrigation is lifted. Copi('s of the 
law governing the use of water were obtained and translations made. 

The work in Italy^ ’was taken up during the summer of PK)H. July, 
August, and part of September were spent in Europe studving irri- 
gation. (lormany, Switzerland, Italy, and France wer(' visited. The 
methods of pi*otecting hillside farms along the Rhine from erosion 
were briefly inspected (see Plate XXVIII, tig. 1), but the greater part 
of the time was given to studying irrigation metltods and laws in the 
valley of the Po, the similarity^ of its conditions to those of the centml 
pai*t of the United Stsites, giving the results unusual practical value. 
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The rainfall of tliih part of Jtal 3 % as coiiijmred to that of the United 
States, is sliown in the dia^nrain (1^1. XXIX). It is not only far above 
that of the arid rejjion, but above that of Omaha, Kansas C^ity, or Cin- 
einnati. The two important (*rops which can not b(' ^rown without 
irrioation are rice and marcitc. Of tluvse the most profitable is mar- 
cite, which is ^rown in meadows kept j^reeti throup^hont the year by 
running water over the land almost constantly. Mar(‘ite cultivation 
can be })racticed only when* warm water can be had in winb'r, <uther 
from springs or sewa^n* from cities. This warm wat(‘r keeps the 
^•rass growing throughout the coldest weathei*. It is cut when about 
18 inches high, and as a mile is fed gr(‘en. annual acreage value 

of the (‘roj) is surprisingly large, the ])rodu(‘ts from some tields last 
3 ^ear having sold for #300 an acre. 

Land and watiT rights in the best marcite districts eciual in value 
the best fruit lands in California, some of tlie farms near Milan being 
valued at #3,000 an acre, and the water right at #l,2ou an aej*('. These 
are maximum ])rice8 and are fur higher than those which prevail 
where only ordinaiy <*rops can be grown. Tin* minimum prices for 
land and watei* in the districts rect*ntly brought und(‘r ii’rigation range 
Irom #100 to#lS()an ticn*. Unirrigat(*d land in the sanu* n(*ighborhocKl 
sells for about #100 an acre. 

"I'lie landscap** in Italv is rendered b(*autiful by grow ing* tr(*(‘s and 
brush along the ditches and roadsides (PI. XXVlil, tig. 'i). Tin* pur- 
pose of this is to su})ply fuel for cooking and lieating purposes on the 
farm. An added attraction is gi\ (‘ii to the landsca])(* in some of tl»e 
irrigated districts by the* inamwu’ in wdji(*h g"rap(*vine^ are trail(‘<l from 
tr(*e to tr(*e along the margins of tin* iields so as to form a s(‘ries of 
decorative* arcluvays. The* app(*arance of tin* ci*ops on tin* unirrigated 
lands resemble those of Kentu<*kv. Indiana, or Missouri. The grass 
along the roadside was green, and the sharply d(*lined lines b<*tween 
the irrigated and unirrigat(*d farm, so strikingly manifest in the arid 
region of this country, does not appear there. "Fhe same (‘.rops grow 
above the ditch(*s as b(*low tliem, but th(*re is a luxui’iance and increased 
gi’owth and vi(*ld on the irrigated farms wdiich can not Ix' obtiiimxl 
where moisture conu's only from rain. 

The oldest canal insp(‘ct('d in Lombardy was construct<*d in 1150, 

I his was built by the monks and w’as small and crooked, as were nearly 
all the canals built during the next live hundred years. Tin*- land 
could bo farmed without irrigation and the building of canals meant 
increased expenditure, more people to cultivate the land, more houHOH 
for them to live in, and more barns in whicli to store the products. 
The large outlay in other directions, besides tin* cost of ditehes, 
retarded the <*hange, but in re(*ent years pi’ogresK has been rapid, 
because of the noed*of finding employment and support for the dense 
population, there being about 380 people to the square mile in the 
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province of Milan. There are several important an(*icnt canals whi(‘h 
are used for navigation, but many of the lai*^(‘ irri^^ation canals have 
been built within tlie past fifty years. Ainon^ those visited, the last 
to be completed cost alunit 1,200,000 and has Ixnm tinislied about five 
years. 

One of the instructive features of Italy's irrij^ation system is the 
way in which farmers have unitixl in coo])(n-ati\'(‘ soiietic's to build 
and operate canals or to distrilmte wjittu* from lat(‘rals. The lar^(\si 
of these societies is th(' Irrigation Association of Vcu’celli. It has 
14,000 members and controls the irrigation of 141,000 acres. It 
supervises the o})eration of over O,000 mil(‘s of canals and ditches, 
with 40 water masters, and has about 2r>0 miles of t(‘lephon(‘ lim^s. 
It buys water at wholesale and pays on an average ^^170,000 a year 
for the (piantity piirchasc'd. The main society is divid(‘d into 40 sub- 
ordinate societies, each of which elects a menil)er to a jj^eneral assem- 
bly which directs the policy of th<‘ association. This sociedy transacts 
a busin(‘ss (d’ about $000,000 a year. 

One of th(‘ tdfects of thes<* coop(‘rati\e societi(‘s is the absence of 
friction and controviu'sv b(dw(‘en ncii»bboi*s and n(‘ic‘h)>orhoods, so 
ofttm manif(‘st in th(‘ rnitcnl Stat<*s. In the socdidy abo\ t* rt'ferr(‘d to 
there has iievto* Ixam an appeal fi-om th(‘ dtHdsion of the mana^n*r. nor 
a sin^de instance of a immdx'r's failinc- to pay his watm’ rcmtals. In 
ti'avelin^ through a I'ecion invhich 2T*000 cubic' feet of watc'r per 
sc'cond was bciii^ distributed e\ eiy da\ , there an as not a sin^de com- 
])laint of injustice' or (‘xtortioiu not a fear ('A])ressc‘d by any farmei* 
that he would n<»t rc'cc'ivc' his share of water nvIk'u his turn came. 

Much of th<' land i^ fa rim'd by tenants and, as the' area (aich culti- 
vatc's is small, the cfeiu'ral })ractice is to rottite the use' of Avateralon^' the 
laterals. Tlu'sc' rotations are Nvorked out with a system not approached 
anyNvhere in tin* I’nitc'd State's outside of Ttah and a few ditches in 
southern (^difornia. In one instance the turn of a farmer was only 
one hour eac*h Nve'i'k. It Ix'e^an at 7 o'clock Monday morning* and 
ended at S o\'lock. Each seventh day there was a watering Avhicli 
could )x' a) )solut(‘ly relied upon. The fanner paid about Sd a year for 
the watering of each acre. In looking over tlu' accounts of one asso- 
ciation the largest annual payment by any farmer for water was found 
t(A be about $1,200 and tlie smallest 4 cents. 

The government exercises absolute control over the public streams 
and regulates the amounts each canal may divert. Parties wishing to 
build new ('anals must obtain the (Tovernment’s consent. No perpetual 
rights to wabu* are now granted. Appropriations are treated as fran- 
chises and their life is limited to thirty years. On tin' other hand, the 
Government is lil)ei*al in its treatment of merit/orious projects, fre- 
(piently extending aid b}-^ paying the interest on bonds issued to secure 
funds to build canals, tlie usual plan being to pay 3 per c*ent for the 
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first ion yours, 2 por cent for tho second ton years, and I per cent for 
the thiid ton years, so that the interest payments the Govern- 
ment end with the expiration of the water ri^ht. When the right 
expires it may he renewtid just as franohisos are I’cnewed in this 
country. 

In many sections of Italy canal companies have ex{)erienccd the 
same losses and farmers siithu-ed the same injiuy from see|>age as are 
met with in this country. In some instiinces canals have had to he 
cemented fv)r their entir(‘ length. Drainage has also had to follow 
canal ]>uilding, as tin* se<‘])age water tills the farmers’ fields and the 
cellars of houses in towns. In recent years the granting of rights to 
build canals is fre(|u<mtly conditioned on the canal company construct- 
ing, along with its irrigation works, a complete system of drains to 
carry off th(' surplus water. In some districts drairaige works have 
h(‘en built under an agreement whereb}^ the canal company pays 40 
p(‘r cent of the cost of drains and receives the water they colh'ct, the 
farmers and the municipality paying the remainder. 

The results of irrigation in Italy encourage th(» belief that it is 
destined to lx* a large factor in the agriculture of humid parts of the 
LInitixl Sta<(‘s, especially in those se(*tions wh(*re streams have fall 
(Miough for wat('r to be diveuied and distributed by gravity and in tho 
Southern Stab's when' the long, hot seasons will make irrigjition of 
great value to farnx'rs in tin* growing of hay and forage crops and in 
the pi'odnction of fi'uits and garden products. 

Irrigation is not foi* the arid W('st alone. Tlu' (‘onditions which 
have led b) its adoption in the humid parts of Germany, Switzerland, 
Franc<‘, and Italy are Ix'ginning to a])pear in tlu' Eastern States and, 
n ith increasing }K>j)u)ation and high land values, canal and reservoir 
building will s(K)n become* as important a f<*ature of farm improvement 
along both slopes of the. Alleghenies as it is now along the southern 
and westiU’ii slo})es of the Alps. 

PBACTICAL EXPEBIENCE. 

During tlui past year the collection of information as to methods 
employed in the j)ractical operations of irrigation farming has teen 
begun. All agents of tin*, irrigation investigations were requested to 
collect and send in descriptions of the best practices in ix^rforming 
certain operations observed by them in the sections whore they were 
working, ac<'.onipanying their reports with drawings and other illus- 
trations naide in the field. These reports are all brought together in 
the Offiw, and bulletins on the different operations an^ being prepared 
giving tho results of tho experience of the whole country on those 
particular lines. New subjects will be taken up each year until the 
whole field of irrigation practice is <*overed. It is a slow and expen- 
sive process for each farmer to work out for himself the best ways of 
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doin^ hi» work, and it ih impo.ssiblc for any iiuiiiImm' of them to go over 
the (*ountry investigating th<' methods of others. The Department can 
do them no great(‘r servic<' than to collect this information and place 
it in available form for all who want it. 

The subjects taken up in this way during 1903 wer(‘ raising water 
with current wheels and preparing land for irrigation. The agents 
sent in descriptions, drawings, and photographs of wheels seem by 
them in all parts of tlio country, with statianents of the ([uantities of 
water niised, tlie area wattu-ed, and the cost of tin* wheels. A bulletin 
compiled from these r(‘ports will soon ))e publislu'd and will be a\ail~ 
able for anyoiu* api)lying for it. There are many places whore small 
quantities of water can be raised in this way with almost no cash out- 
lay, and this bulletin will serve to suggest the making of wheels to 
parties living where they can be used and will tell them how to make 
them. 

Tn the same way the i-(*ports on methods of preparing land for 
irrigation will be coiubiinsl and ])uhli>hed. The operations discussed 
ar(‘: Ut^moving sagebrush, smootliing and hneling land, and laying 
out aial constructing laterals, checks, embankments, etc. These arc 
practical operations which must b(' performed by everyone bringing 
land under irrigation for the first time. In addition, the i)ersons 
reclaiming such land arc usual!\ inexjKU’ienced in irrigation. 'Hie 
publication and distribution of a bulletin telling what must be done 
and how" to do it will save such })ersons from making costly mistake's 
and ('nal)lc tliem to put their land in condition with the least possible 
trouble' and expemse. 

The scoi>e of this work for 1904 has beem somewhat enlarged. It 
has bee'll proposes! t/O carry on the work in ceioporation with the* agri- 
cultural cxperiniemt stations of the Sbilcs, as well as through our 
agents. Looking to this end a conference was held in 'Washington, 
during t he meet ing of the Asvsociation of Agrieailtural Colleges, between 
the repre'senbitives of this Otliee anel those of the stations interested. 
At that me'cting both the general plan and manv of tlie details wore 
discussed and the plan was unanimously indorsed. In ord('r b) deter- 
mine what ijuestions should be biken up it was decided that the chief 
of irrigation investigations should prepare a list of sulqects wdiieh 
should be sent to each station interested^ and that the director of etich 
station should indicate on the list the order of the imjxirtancc of those 
subjects and any others which he wished to add and return the list to 
the Office, The twH) subjects showui by all the lists returned to bo 
deemed most important will lx* chosen to be taken up the coming year 
and will be studied by all the stations, this Department f urnishing a part 
or all of the funds and digesting and pu})lishing the results. In this 
way the Department wdll secure the services of the expert staffs of the 
S. Doc. 148, 58-2 82 
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cxjx‘riiii(‘!ii stations and the use of their equipment at a very small 
exp(ms(i and will secure uniformity in the lines of work taken up. 
Adding to this the (d)servations of our own agents will make possible 
the publication of a series of bulletins on the practi(‘al operations of 
irrigation fanning* which will be of very j(reat v'alue to our farmers 
and to our a^’ricultiu’al schools Avhich are now hamperi'd by the la(*k 
of text-books on such sulqects. As the country ])ecomes morc‘. thickly 
s(?ttlc‘d agricultural progress will 1)0 more and more*, limited to improve- 
ments in methods, and this Office is doing what it can to promote this 
means of progi’ess. 

The following are th(^. subjects suggested to be taken up by the sta- 
tions in the arid region: 

(1) Measuring water. 

(i^) Losses from secqxage. 

[f]) Removing grass and aquatic* jdants from (‘anals and ditch(\s. 

(4) Employing cement and concrete in the place of Avood in farm 
stru(‘tures, such as Avatering troughs, fc*ed boxes, Avater pi])es, irriga- 
tion duiiuis, and the lining of canals. 

(5) Mcnisureuicmts of the rise oi ground Avatcu* in the soil. 

(d) Constru(‘tion of small reservoirs. 

(7) (Construction and operation of open drains now in usc^ in irrigation. 

(S) (Construction and operation of underdrains now in use' in irriga- 
tion disti'icts. 

(b) Methods of laying out and constructing (‘h(‘cks or compartments. 

(10) liKjuiries revgarding ccM*tain (‘lasses of farm machinc'rv in gen(M*al 
use, with a vicAV to dcdc'rmining Avhat })ro])l(‘ms farnuM's mvvi in tlanr 
use and in what direndions studies may be I'ecpiired for their improve- 
UK'iit. Tlie relative' efficiency of Avindmills and gas (‘iigiiK's in i)um])- 
ing and in supplying power for otlier kinds of farm work, tlu* ])robl(‘ms 
connected Avith the use of traction cnigines in general farm work, and 
the relative merits of disk and moldboard plows, are examples of 
special inquiries in this tield. 

Anotlu'^r list was suggested for the humid States, as follows: 

(1) Employing cement and concrete in the place of wood in farm 
structures, such as Avatering troughs, feed boxes, and water pipes. 

(2) The use of tile drains to prevent the ei'osion of hillsides. 

(8) Methods of terracing hillsides. 

(4) Construction of small reservoirs. 

(5) Cranberry irrigation. 

(b) Iri’igating market gardens. 

(7) Irrigating rice. 

(8) The relative (‘efficiency and cost of iron, canvas, wood, vitrified 
pi[>e, and cement as a material for conduits for carrying water for 
irrigation and other farm purposes. 
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(9) Methodn of constructing and inaintjiininjif dikes for the irriga- 
tion of rice and in preventing the flooding of swamp and ov(‘rflowtHi 
lauds. 

(10) Inquiries regardingcertaiu classes of farm macliinery in general 
use, with a view to determining what prohhmis farmers must meet in 
tlieir use and in what direidions studies may 1)0 r(><|uired for their 
improvement. The relative efficiency of windmills and gas engine's in 
pumping and in supplying power for other kinds of farm work, the 
problems connected with the use of traction engines in general farm 
work, and the relatives merits of disk and moldboard plows, arc examples 
of special inciuiries in this tield. 

PUBLICATIONS. 

K. r. Tkelk, l^xlitorial A'-'Miniant, in cliar^je. 

The irrigation ])ubliciitions for tin* liscal yc'ar ended June 1903, 
included f) bulletins, a report U> the Director of the Office, 2 Yearbook 
articles, and I circular, making a total of 1)01 printed pages. In addi- 
tion, separatesof bulletins previously ])iiblished ere issued, aggregat- 
ing ffsl pages, and reprints of other bulletins, containing 119 pages. 
This makes a total of 1,701 i)ag(‘s of printed matter issued during the 
year, 901 of which was new matter. The new publications wcua' as 
follows: 

liulleliii Au. IlM Ucpnrt of Irrigation Tiivt'stigatioiih in Ttali. J»\ K W IVelc, A. 1*. 

Stover, V I'’. l>()r(‘niHH, ,1 0. Staimanl, Frank Vdain^, and U. L. SwiaaKen F]). 
[)ls. in, 2. 1‘iice, si. 19. 

This is an cxhaustiAc stud> of tin* irrigation laws of Utah fi'om the 
standpoint of tli(*ii‘ relation to agricultui*al diw elopment and of the 
customs and institutions \\Iii(‘h have grown up undm* these laws. The 
distinctive features of Utah ii-rigation are the' (‘ooperaliv e canal com- 
panies and their rules for distributing wah'r to their memliers. The 
reports conttiined in this bulletin show' very elearly how' tlu'st' com- 
panies are organizc'd, how they distribute water, and the cost of water 
to their members. 

lUilletin No. 130. K^yptian Jrripition. l>y Clarence T. Johnston. P}). 100, pis. 24, 
9. J*riee, 30 e(‘ntfi. 

Mr. Johnston spent the winter of 1901-2 in Egyjtt studying the 
irrigation laws and practices of that country and inspecting th<‘ irri- 
gation works. This bulletin contains the results of his studies. It 
gives a description of the (‘ountry, the agricultural methods in use, 
and the canals and structures connected therewith, including the great 
Assuan Dam whi(‘h was nearing completion at the time of Mr. »fohri- 
ston’s visit. The main features of the system of distributing w^ater 
are also discussed and the texts of the more important parts of the 
irrigation laws are given. 
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BulJolin No. 131. Ilians of structures in us*' on irrigation canals in tb*' UniU'd States, 
from drawings cxliii)itcd by theOfiice <»f Experiment Stati<»ns at I'aris in IIKX) and 
at Buffalo ill J901, prepared under the direction of Elwood Miml, Pp. 51, pis. 22. 
I^rice, GO cents. 

Tills is an album of plains chosen from tliosti exhibited at Paris and 
Ihilfalo. The ] dans are aceomimnied by explanations, bills of mate- 
rials, and statements of cost of construction, niainte nance, and repairs, 
and of their efficiency and durability. 

Bulletin No. 133. Report of Jrrijjatiou IiiM-stiKatioiiH for ]t)()3, under tlio direetioii 
of Rlwood Mead, ehief. Rij. 22(>, ).Ih. 12, «««. Ki. Price, 25 cents. 

This is the fourth of the scries of annual reports of tlu'. work of the 
irrigation investig;-ations. It docs not, however, contain rc'ports of aH 
the work done nor any summings up of the work, but is a collection 
of reports on the agricultural conditions in various localities studied 
by our agents during the year. It contains the following reports; 
Irrigation in the Mountain Water District, Salt Lake County, Utah, 
by E. K. Morgan; The Use of Water from the Wood Rivers, Idaho, 
by J. D. Stannard; Irrigation Investigations on Sand (b’cek, Albany 
County, Wyo., by Burton P. Fleming; Irrigation in Washington, by 
O. L. Waller; Irrigation Iiivestigatioirs in Montana, PH)2, by Samuel 
Fortier; Irrigation Systems on Stoney Cn‘ek, ("al., by W. T. Clarke 
and C. W. Landis; Irrigation in the Black Hills, S. Dak., by A. B. 
Crane; Rice Irrigation in Louisiana and Texas, by Frank P)ond; Third 
Progress Report on Silt Measurements, by J. (\ Naglir, Irrigation 
Experiments at the Missouri Experiment SUition, b}^ 11. J. Waters; 
Irrigation in Wisconsin in 1P02, by A. R. Whitson; Irrigation Inves- 
tigations in New Jersey, 1902, by E. B. Voorhees; The Use of Pumps 
for Irrigation in Hawaii, by Jared G. Smith. 

Bulletin No. Storage of Water on Oiche la Poudre and Big Thompson Eiv**rs, 
by C. E. Tait. Pp. 100, pis. 5, figs. 10. Price, 10 writs. 

Tins bulletin contains descriptions of the reservoirs built for storing 
the water of the two .streams named, giving capacities, costs, details 
of constriKdion, and data as to crops raisiid with stored water. These 
reservoirs have been built by the a.ssoeiated edforts of the farmers 
using the water and are, therefore, especially instructive to others 
similarly situated. 

Review of Irrigation Investigations for 1902, by Rlwood Mead, chief. Pp. 25, jds. 5. 

This is a reprint from the Annual Report of the Director of this 
Office. It gives a summing up of the work done during the previous 
fiscal year. 

Some Engineering Features of Drainage, by 0. G. Elliott. Pp. 14, pi. 1, figs. 2. 

Reprint from Yearbook for 1902. It contains a general discussion 
of some phases of drainage and describes what has been done in a few 
places. 
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Circular No. 60. Preliminary Plans and Estimates for Drainage of Fresno District, 
Cal., by C. G. Elliott. Pp. 12, pis. 2. 

This circular discusses the practicability of drainage as a remedy 
for alkali and gives the surveys for laying out the dmins considered 
necessary for a tract of 25 square miles around the city of Fresno, and 
estimates of the (‘ost of their construction. 

Separates were printed as follows: 

Bulletin No. 119. Rt'port of Irrij»ation InveRtigatiouH for 1901. No. 1 oontains: 
Sumuiary of Results, R. P. Teele; Irrigation in New Mexico, by W. M. Heed; 
Irrigation Investigatioiis in Salt River Valley, by \X. II. Code; Irrigation at the 
Arizona Kxperiinent Station Farm, by A. .7. McClatcbie. No. 2 contains: Sub- 
terranean Water Hnjiply of the Ban Bernardino Valley, Cal., Iiy E. W. Ililgard; 
Duty of Water under Canal, Cal., by W. Irving; Duty of Water in Tnle 

River Basin, (^al., by A. K. Chandler; Use of Water in Irrigation in Washington, 
by O. b. Waller. No. H eontains: The Distribution of Water from Canals in Idaho, 
by I>. AV. R(>ss; InvestigatioiiH in Montana, 1901, by Samuel Fortier; Irrigation in 
Bear River Valley, ITtab, by Arthur P. Stover; Irrigation in (Jrand and Arkanstis 
Valleys, (Vdo., ]>y Arthur P. Stover. No. 4 contains; Irrigation lender (Ireat 
Eastern (’anal, Nebr., by 0, V. P. Stout; Irrigation at tlu‘ Missouri State Fxjieri- 
ment Station, by II. J. Watc'rs; Irrigation Experiments in Wisconsin, BK)1, by 
F. II. King; Irrigation in New' .Jersey, 1901, by E. B. Voorhtvs; Second Progress 
Rej)ort on Silt Mtasurements, by J. C. Nagle. 

Bnllelin No. BW. Report of Irrigation Investigations for BK)2. No. 1 eontains: Irri- 
gation in Mountain Water District, Salt I^rfike County, Ptah, by E. R. Morgan; 
Tlio Use of Water from the Wood Rivers, Idaho, by J. D. Stannard. No. 2 con- 
tains: Irrigation Investigations on Sami (Veek, Albany County, Wyo., by B. P. 
Eleming; Irrigation in Washington, by O. b. Waller; Irrigation Investigations in 
Montana, 1902, by Samuel Fortii'r; Irrigation Systems on Stonoy Crt'ck, Cab, by 
W. T. Cdarke ami (’. AV. I.andis; Irrigation in the Black Hills, S. Dak., by A. B. 

No. 2 contains: Rice Irrigation in bouisiaria and Texas, by Frank Bond; 
Thin! Progress Report on Silt Measurements, by J. C. Nagle; Irrigation Exj>eri- 
ments at Missouri Experiment Station, by 11. J. AA^aU*rs; Irrigation in AA’'is<*onsin 
in 1902, by A. R. AVbitson; Irrigation Investigations in New^ Jersey, BH)2, by E. B. 
A^virhees; The Use of Puirips for irrigatiem in Hawaii, by Jared (J. Smith. 

New editions of bulletins wei'e printed as follows: 

Bulletin No. 80. That part of the Annual m*port of Irrigation Investigations for 1899 
referring to I Ttab. 

Bulletin No. 92. Tlie Rest*rvoir SysUun of the (Whe la Pond re Valley, by E. S. Net- 
llet4m. Pp. 48, pis. 14. Price, 15 eents. 

Bulletin No. 105. Irrigation in the United Stab‘s. Testimony of Elw'ood Mead 
Indore the Industrial Commission June 11 an<l 12, BK)b Pp. 47. Price, 15 (*ents. 

The following reports of work done in 1903 are now prepared and 
will soon be published: 

Irrigation in Italy. By Elwood Mead. This is a report of observa- 
tions made by Professor Mead in the valley of the Po in Italy during 
the summer of 1903. The climatic conditions in that v alley are very 
similar to those in the central Mississippi Valley and the crops arc the 
same, with a few exceptions. The reix)rt is therefore of especial 
A^lue as showing what irrigation will do to increase produetion whore 
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crops can rai.scd without it. Anotlicr important feature of the 
report is the description of the cooperative societies which the farmers 
have foi iiK'd to control the distribution of their water supplies. These 
s<K‘ieti('s have very largely done away with the friction and controversy 
betwi'en neighbors and neighborhoods so common in this country. 
The Government exei'cisos absolute control over streams and leases 
water instead of allowing the securing of perpetual rights like those 
in oui' Western Shites. The report also descrilx's many of the irriga- 
tion works se(!n and the measuring devices examined. 

Irrigation in the Valley of Lost River, Idaho. Hy A. E. Wright. 
This rejwrt deals with the peculiarities in the flow of Lost River and 
their influenc(' upon tlie di.stribution of tin' water from the stream. 
The wah'r of t!)e river sinks and rt'appears below in the form of springs. 
This sinking makes it ditlii'ult to know the influence of diveisions above 
the sink on tin' flow of the river below, and therefore complicates 
the work of the watermaster charged with the di\ ision of the water. 
Mr. Wright nn'asured the stream at various points along .5.") inih's of 
its course, and the diversion from tlni same section, to determin<' whei’e 
tlni water sinks and where it returns to the bed of tin' stream. These 
measurt'iin'iits will suggest to ditch owncu's how to locate their ditc.hes 
to secure the largest su])ply from the stream. 

Current Wheels. This rejmrt is a compilation of descriptions of 
wheels for raising watei- .sent in by all the agents of the irrigation 
investigations. It gives drawing, s, half-tones, and de, talk'd de.scrip- 
tionsof ii large num))ei'of wheels, with statciuentsof the areas watered 
and the cost of construction. 



NUTRITION INVI’STI(;ATI0NS AT THR GOVERNMF.NT HOS- 
RITAL FOR THR INSANE, WASHIN(;T0N, I). C. 

riy W. (). Atwater, Chief of Nulrition Inrv.^iUjdtioitin. 

Among tho vjirioiis reasons for careful atUmtion to the food supply 
of an institution, two of particular importance. In the tirst ph.ice, 
tlu^. comfort and well-])eing of the inmates depend in great measure 
upon their diet; and, in the s(H‘ond place, the (‘ost of subsistencM' is 
usually a very large item in the expenses of the institution. Hence, 
any means of providing a more appropriate diet for the same expendi- 
ture, or for reducing the cost of the diet, provided it be otherwise satis- 
factory, is worthy of (consideration. 

As a r(\sult of extemded impiiries in this country and els<'where, 
which leave been prosecuted with increasing adivity in re(*ent years, 
the g(meral princi[)les of nutrition are to-day fairl>^ w(‘U understood, 
and it is now feasible to make practi<‘al appli(‘ation of the results of 
such impiiry to the improvement of the dietetic management of insti- 
tutions. It is possible to determine with tolerable ac(‘uracy the physi- 
ological needs of the inmates for nourishment and, in tine light of 
experience and experiment, it is apparent that the knowledge gained 
from a study of the diid with regard to the kinds, amounts, and costs 
of food, the methods of handling the supplies, and of preparing and 
serving the food will fre<{uently show where and how improvements 
may ))e made so as to rendci* the diet more attractive and palatable, 
and oft(‘u ladter suited to the physiological demands of the persons 
nourished, while in many instances the cost may at the same time be 
very much ncduci'd. 

This is not meant to imply that it is impossible to provide a suitable 
diet for an individual or a group without (‘onsidering the results of 
dietary studies and other similar investigations. Practical experience, 
as accumulated through many generations, has shown in a general way 
what amounts of food are required and what are satisfactory combi- 
nations. But it is coining to be more generally recognized that the 
results of scientific investigation are a helpful guide in the conducting 
of any enterprise. The proper feeding of individuals or groups is no 
exception to the general rule. 

Having a very intelligent appreciation of such facts as thes(\ the late 
Doctor A. B. Richardson, superintendent of the Government Hospital 
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for the Insane in Wasliinj^^ton, requested the cooperation of the Office of 
Experiment Stations, in connection with its nutrition investigations, in 
a study of food economy of the institution under his charge. It was 
his desire to learn whether, as judged according to the best available 
knowledge, the diet of the hospital was properly suited to the needs 
of the employees and patients, and whether it was being supplied as 
economically as (drciirn stances would warnint; or, if it was at fault 
in either respect, in what ways it might be improved. So far as the 
Office of Experiment Stations was concerned the op})ortunity b) assist 
in such inquiry was considered (‘specially advantageous, both as showing 
how the results of nutrition investigations maybe put to jmictical use, 
and also for securing additional data for the establishment of dietary 
standards and othei* useful information regarding the dietetics of public 
institutions, requests for which are being continually received. That 
the importan(‘e of this subject is becoming moi’e widely recognized is 
manifested b}" the inquiries that are ])eing made and by the interest 
displav^ed by a large and iiuTcasing number of officers of puldic insti- 
tutions and by public-spirited citizens. 

PRINCIPLES GOVERNING THE PLANNING AND IMPROVING OF 

DIETARIES. 

From the data obtained by experimental inquiry and from the facts 
learned by experience and o])sorvation in the feeding of large groups 
of people, several general principles may ])e deduced that must be t‘on- 
sidered both in the original planning and in the attempt to improve 
the diet of an institution. A c(‘rtain amount of food is necessary for 
sustaining l)odily functions, and this re<}uirement, which is termed 
the physiological demand, varies with ditt(*rent conditions such as age, 
sex, health, muscular activity, environment, etc*. The physiological 
demand forms the basis of the dietary standard, which ma}^ l>c 
expressed in amounts of food materials, or more <*onveniently in (quan- 
tities of nutrients and energy, since the nutritive values of all food 
materials may be stated in these terms. The food supply of the insti- 
tution must necessarily t)e larger than is required simply to meet the 
ph3^8iologi<*al demands of the inmates, since it is practically impossible 
to store, cook, and serve food without some loss from shrinkage and 
waste, the amount of food thus lost depending very largely upon its 
quality and upon the methods of storeroom, kitchen, and dining-room 
management. To provide adequately for the institution, therefore, 
the total food supply must be large enough to cover both the needs 
of the population anci the losses from shiinkage and waste. The differ- 
ence l)etween food supply and food consumption, however, should not 
be unduly large, because when the former is too generous the kitchen 
and table wastes are likely to be excessive; and where food is served 
too abundantly there will also be a tendency to consume more food than 
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is required to maintain good physical condition which not only entails 
pecuniary loss, but also imposes unnecessary tax on the digestive 
functions and frequently impairs the health of the consumers. On 
the other hand, if the food supply is too limited and the shrinkage 
and waste are large, there is danger of underfeeding, which is more to 
be avoided than the opposite. Hygienic economy rt^quires not only 
that the food shall meet the physiological demand i.i resp(H‘t to the 
quantities of nutrients and energy, but also that it shall be suited to 
the digestive powers and other ph3^siological peculiarities of the users. 
This is of special importance in the case of the aged and intirm and 
with invalids and young children. Pecuniary econoni}" requires not 
only that there shall be a minimum of shrinkage and waste, but also 
that the food shall ))e such as to furnish the needed nutriment at the 
lowest cost consistent with the comfort and well-being of the persons 
fed. The attractiveness and palahibility of the food should also receive 
due consideration, because often the adequacy of the diet as well as the 
happiness of the eater ma}" be thus enhanced. 

NATURE OF THE INQUIRY AT ST. ELIZABETHS. 

The plan of investigation at St. Elizabeths comprehended an 
examination of th(‘ statistics of the food supply with regard to the 
kinds, amounts, and nutritive \alues of the materials; determinations 
by weighings and measurement of the amounts of food actually con- 
sumed ly the different ( lasses of the hospital population and of the 
amounts and kinds of dining room and kitchen wastes: o])servation of 
the methods of liandling, cooking, and serving the food; (experiments 
on the feeding of patients of different classes to determine their 
actual ph3\siological needs and the best \\iijH of supplying them 
without unnec(^.ssar3 >vaste; and, finally, learning how^ the proper 
officers and employees may enabled not only to carry out but 
also to devis(' methods for improvement. 

In an institution like a hospittil for the insane, where there arc so 
many different classes of ])atients, and especially in one wdiere there 
are many different dining rooms and kitchens, to complete such an 
inv(^stigation Jis this would ordinarily require considerable time. 
Fortunately for rapid progress at the (lovernment hospital, it was 
possible to make veiy satisfactory arrangements for the prosecution 
of the inquiry, and these were readily agreed to by Dr. Richardson, 
who thoroughly appreciated the requirements of the work. Mr. H. 
A. Pratt, who for several j^ears had been associjited with the work at 
Middletown, Conn., which forms part of the nutrition investigations 
of the Department of Agriculture, which are under the writer’s direc- 
tion, and with the dietary investigations made in the hospitals for the 
insane in the State of New York, also under the writer’s direction, 
was given chai*gc of the studies at St. Elizabeths. The data which he 
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colloctod were sent to Middletown to be calculated, tabulated, and 
classified there where there are facilities for such work and a force 
skilled in the performance of it. By this cooperation the results 
accomplished at the hospital during the past year are large and furnish 
a number of interesting and suggestive facts. At the same time the 
carrying on of the studies has not been in any way a burden or a drag 
upon tlu' institution; it did not interfere in the least with the regular 
routine of the work, and the expense to the hospital wtis compara- 
tively small. 

The mort'. important part of the investigations during the past year 
consisted of dietary studies in ditt'erent wards and dining rooms. As 
a part of ea(*h study determinations were made of the amounts of dif- 
ferent food materials })rought into the kitclien and used in preparing 
the different meals, the amounts of the cooked foods sent to the dining 
room, th(' amounts served at the table, and those left uneaten, both 
on the j)lates and at th(^ serving tables. Itecord was also kept of the 
number of persons at (aich meal during each study. This furnished 
data for the calculation of the (|uantitics of nutrients and energy per 
person and ])er man in the food serv(Hl, eabm, and rejected. Obser- 
vations were also made of the methods of preparing, cooking, and 
serving the food, and of utilizing that which had been sent into the 
dining room }>uthad not been served. 

FOOD CONSUMPTION. 

Twenty-seven such studi(»s, each one week in duration, were com- 
pleti’d; 28 with patiemts and 4 with employees. The total mimlicr of 
persons included approximately l,f»00 rnah' patients and 125 employees, 
both male and female. The data obtained were submitted to the Office 
of Experiment Stations for classification, taf)ulation, and calculation of 
results. In public institutions, as elsewhere, men eat more food and 
nei'.d more than wonnm. The computations can be made per man,’’ 

])er woman,"’ or '"per person.” All the studies of the patients at 
St. Elizalxdlis were' made with men and the results arc expressed 
‘'per man” per day. The studies with employees were with both 
men and women, but are cotnputed on th(‘ “ per man ” basis, it being 
assumed that on the average a woman eats eight-tenths as much as a 
man. On this assumption the ratios per man, per person, per woman 
would be 10 : 9 : S. The results of the experiments showed that on an 
average the food actually oaten by the patients furnished 98 grams of 
protein, 103 grams of fat, 361 grams of carbohydrate's, and 2,705 calo- 
ries of available energy per man per day. In a few of the wards the 
food consumption was somewhat lower than this, and in some it was 
higher; but in the majority of cases the variation of the individual 
studies from the average was not unusually wide. The results of the 
four studies with employees showed that they ate on an average 125 
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grams of protein, 1()4 grains of fat, *160 grams of carbohydrates, and 
3,800 calories of energy per man per day. Considering patients and 
employees together, the average for the total number included in 
these studies was 97 grams of protein, 112 grams of fat, 377 grams o^ 
carbohydrates, and 2,s70 calories of energy per man per day. This 
food consumption is large for people with the average muscular 
activity of the hospital population. 

Whether these figures would represent the diet for tluj wdiole insti- 
tution it is impossibli' to state with c<n'tainty, liecaiise there were 
several wards in whi(‘h studies were not made; but, from a superficial 
observation of the patients and employees in these w^ards, it was 
believed that in r(*sp(H*t to their physiological needs or actual food 
consumption they did not difler mabulally fi*om those includ(Ml in the 
studies. Since the nundicr of persons included in the studies was 
rather more than half of the total population of the hospital and re]3- 
resented most or all of the ditfertmt classes of patients and employcH\s, 
it is probabl(‘ that the average of the results obtained gives a fair 
indication of the conditions for th(' whole institution. A (*omparison 
of these results with those obtained in other institutions and with 
commonly accepbMl dietary standards indicates that the patients and 
employees at St. Klizabeths were certainly receiving ad(M[uate nour- 
islmumt. In tlu* (‘xtend(‘d series of investigations just mentioned as 
carried on in the New York State hospitals for the insane there was 
every indication that the population was abundantly f(‘d; it was found 
that the food eaten averaged 78 grams of protein, 70 grams of fat, 
817 grams of car) lohyd rates, and 2,805 calories of energy per man per 
da3^ The. per capita ration allowance, to iiudude both the food eaten 
and a loss of 15 pei’ cimt from shrinkage and waste, projiosed on the 
basis of the la'sults of tliese studies and the standard for food require- 
ments of persons in health, was 100 grams of protein and 2,950 calories 
of energy. It is noticeable that the oliserved food consumption alone 
at St. Elizabeths was very nearly as large as this. 

It would hardly seem that the requirements of the patients in this 
institution are larger than those of men at ordinai*y sedentary occupation, 
since the majority of them had no active employment. A (*ommonIy 
ac(*epted dietary standard in this case calls for 100 grams of protein 
and 2,700 calories of energ}". As shown by the ligures given above, 
the food consumption of the patients was near enough to this to 
warmnt the assumption that it was sufficient to meet their bodily 
needs. 

The employees included in the studies comprised officers, clerks, 
ward and dining room attendants, waiters, and house girlil. In 
respect to food requirements these may perhaps be compared with 
men at light to moderate muscular w'ork, in which case a common 
dietary standard calls for 112 grams of protein and 3,040 calories of 
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energy per man per day. In comparison with this standard the four 
studies with attendants, the avei-age for which is given above, would 
indicate that their diet was generous. 

FOOD WASTE. 

From the statistics of food purchased during the year ending just 
before these studies w('re begun it was caUnilated that the supply was 
sufficient to furnish the population for the year an average of 127 grams 
of protein, 172 grants of fat, 517 grams of (*arbohydrates, and 4,24:0 
calories of energy p(u‘ man per day. Similar figures were not obtained 
for the food purchased during the time of the studies, but from an 
examination of the uc<‘ounts it seems fair to assume that the suppl^^ 
would differ but little from that of the preceding year in actual nutri- 
tive value. Assuming that there would be no difference in this 
respect, and that the average food consumption found in the dietary 
studi(\s re])resents the condition for the total population, it would 
appear that bt'tween the j)urchase of the supplies and the serving of 
the food there is a loss of at least a foui-th of the total amount. Part 
of this loss is of course due to shrinkage and deterioration in the stor- 
ing and handling of the materials, but the larger part of it occurs in 
other ways. Fi'om the data collected in the dietary studies it was 
found that on an average the patients wasted” 18 per cent of the 
total amount served to them and the attendants 22 per cent. This rep- 
resents only the part of the food that was rejected at the plates and 
does not includi* the (‘xccss of food brought into the dining room over 
th(‘ amounts used to feed the individuals at the table. The latter 
made a small but apprecia))le proportion of the food sent from the 
kitchen to the dining roonj, and, being commonly too small to be 
returned to the kitchen and utilized in ^4iiade over” dishes, it usually 
went with tin* wastes from the plates, so that the tohil waste from the 
dining rooms would be even largei* than the figures given. These 
results are considerably larger than have been observed elsewhere. 
In the studies in the New York hospitals for the insane the average 
table and kitchen waste was found to be 12 per cent. 

To avoid misunderstanding, it may be explained that the term 

waste” is here applied to material that is actuall}^ edible but is not 
utilized, such as bread, the flesh of meat, etc. Inedible material, sucli 
as bones, eggshells, skins, and seeds of vegetables, arc considered as 
refuse, not as waste, and do not appear in those estimates. Of course, 
the waste is not an entire loss, because it is utilized to feed swine for 
pork. It is designated waste in the sense that it is not utilized as food 
for patients or attendants. 

To one who has not looked into the matter, these figures for waste 
would seem surprising. It is quite prolmble, however, that in insti- 
tutions where no special effort is made to prevent it, even so large a 
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differeuic('> between food supplied and food eonsuined as is implied in 
the data abo^'c compared is in the natural order of things. In the 
ordinary household it is comparatively easy to regulate the food supply 
so that it will not be materially in excess of what is actually eaten. 
The dietary habits of the different members of the family are known 
to the intelligent housewife. In economical families the food is 
selected and cooked in such ways as to meet the individual tastes and 
needs of the members \yithout unnecessary waste in the kitc*hen. Each 
person selects the kinds and amounts desired, and the portions not 
used at one meal are saved and utilized again, so that little is wasted 
at the table. But even in private families and boarding houses, unless 
mucli care is exercised, the waste may be considera}»le. In a large 
number of dietary studies made in connection with the nutrition 
investigations of the Ofli(*e of Experiment Stations it has ranged in 
private' families from practically none to S or 10 j)er cent, and in 
boarding houses, even where economy was sought, it has averaged 10 
per cent, and in some individual <‘ases has reached 20 per cent, of the 
total food. 

In large establishments, like hospitals for the insane, economy in 
dietary management is a more difficult matter than in ordinary fami- 
lies or boarding houses. Tlie dining room and kitchen forces are 
smaller in proportion to the total number fed. In both the kitclu'n 
jind the dining room, many of the employees lack training in tlie sub- 
j(*ct of proper utilization of food and have no incitement to ec'onoiny, 
wiiile fre^iuently there are no conveniences or facilities for economiz- 
ing. Tlie leaks are more numerous and harder to stop, and the aggre- 
gate loss is much lai'ger than would be realized without an examination 
of the statistics. 

Waste can not be entirely avoided; more or less of it is inevitable; 
the best that can be done is to reduce it to a minimum. It is possible, 
even in large institutions, to provide for the utilization of food so 
that the losses shall be small. This can be accomplished liy a better 
understanding of the nutritive values of food and of the demands of 
the people for nourishment, and by improvements in methods of stor- 
ing, handling, and especially of jireparing and serving tlie food. 

In this way it will be possible to provide more palatable and more 
attractive nourishment at lower cost. This w^as demonstrated in the 
course of these studies. From time to time opportunities for improve- 
ment were pointed out to the late superintendent and wore promptly 
acted upon by him; and he stated that in his opinion, as a result of 
these investigations, the cost of the food during the last six months of 
the year was lower than for any other corresponding period during 
his connection with the institution. 

That a very material reduction in the amount of waste is possible 
is suggested by a study of the data showing the waste in the individual 
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stiidieH. In many cases these were clue largely to the fact that the 
numu was not entirely suited to the die.tury habits or tastes of the per* 
sons partiiking^- In one study, for instance, the bixiak fast foods, meat 
stews, and lej^iiminous soups were not relished, and from a fourth to a 
third of the oatmeal and nearly a half of the lioniiny served were 
wasted. That the diet in tlio (*ase hen' ])ointed out was ample is 
evident from the fact tliat in spit(' of such lar^e wash' of individual 
foods the persons included in lh(' study ate fully as much of nutrients 
and en(i*^y as in the average a})ove given. 

Similar facts were ])roug]it out in other studies. It would undoubt- 
edly ])e possible to devise means for suiting the diet more nearly to 
the ])references and idiosyncrasies of the consumers in such cases, and 
at the same time c'tfect a pecuniary saving. Such a condition has been 
oliserved in inv(‘stigatioris made elscwvhere. Ib’iiusnitz, a prominent 
(lerman physiologist, in speaking especially of the diet of hospi- 
tals, has pointed out the fact that in order to b(‘ entirely satisfactory 
a diet must conform to previously acquiri'd food habits. Mrs. Ellen 
II. Richai’ds, in considering her studies of dic'taries in institutions in 
Boston, has also observ^(‘d that it is not enough to cal(‘ulat(‘ the nutri- 
tive value of food and to hav(' it cooked according to the best ivcipes 
and served in the most attractive manner; the food must have a 
familiar appearance' and tast(‘, because ])eople [)]’(‘f('r that to which 
they are acemstomed. Novelty in food does not commend itsi'lf to 
those who have beim usi'd to little varic'ty. In fa<‘t, for the most suc- 
cessful and economical feeding of persons in institutions, it is essen- 
tial to consid(‘r their previous di(‘tary habits. 

On tlie otlier Iiand, monotony in the di(‘t is also to be avoided. 
\Vh(*re the menu reia'ats in wivkly rotation, as is common in institu- 
tions, the patierits associate certain days with emtain diets and often 
ac(|uire an aversion to tlui food as it is served. If h'ss n'gular rota- 
tion of m(‘als w^cre provided it w ould undoubtedly add to the attract- 
iveness of the diet. 

Idle importanc(' of the reduction of waste from a pecuniary stand- 
point is consi(l('rable. The cost of the food supplies at the (lovern- 
ment hospital for the yt'ar lbOl-2 was over If the percent- 

age of waste found in these studies was true of the hospital in general, 
and if by improvement it should prove ])Ossi}dc to reduce it by onc- 
lialf, this would mean a saving of over $:^0,000. 

CONCLUSION. 

So far as can be judged from the results of these studies as compared 
with similar data obtained elsewhere, the dietetic management of the 
institution was very satisfacjtory. Opportunities for improvement 
were observed, but these have to do with details rather than with the 
system as a whole. The diet was varied and attractive and certainly 
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abundant. On the whole the waski was larger than setTiis necessary, 
which would partially account for the fact that the cost of the diet was 
higher than would appear needful on theoretical grounds and higher 
than that of a similar diet in other institutions. A^'ith the knowledge 
of theoretical re<iuirements and existing conditions it should be possi- 
ble to provide an (uitirely satisfactory diet without unnecessary waste, 
and thus materially reduce the cost. What is n(‘C(\ssary is first to 
l(‘arn the facts and then devise means for imiu'overnent. The studies 
made during th(' past year have given a tolerably clear idea of the 
existing conditions, and it is regai ded as especially fortunate that dur- 
ing the present year it will lie possible to make the attempt to improve 
them by applying th(‘ knowledg(‘ gained as the investigations at the 
Government Hospital are Ixung continued with the coj-dial cooper- 
ation of Dr. W. A. Whit(% the present head of the institution. 

Of course the reduction of the (‘ost is not the only object, nor even 
the chi(‘f object of such in([uiry. Humanitarian considerations are of 
far higher conse<|uenc(\ Some of the inmates may be cuied and 
ov(‘rything pos'^iblc should Ix' done by diet or otherwise to facilitate 
their cun*. Of tlie incurables a large proportion have a ke(*n appre- 
ciation of the comforts and discomforts of their condition, and their 
sources of enjoyment are mx-essarily so restri(*t(Ml that with a large 
percentagi* tin* ])leasur(‘s of eating are [)rol)ably ])aramount. To alle 
viate their discomforts and to provide as much as ])ossible of the 
things which contributes to their hap[)iness is plainly a duty. But 
thc'se ends may l>e serveel by fitting the food to the* needs of the body 
and nuulering the diet attractive and palatable. What is meant to be 
i*specially i)ointed out here is that, if this investigation is projxu’ly 
continued, it will be possible to learn much concerning the methods 
by which the food may be bettt*r adapt<‘d to tlu* a(‘tual needs of tlu^. 
piitients of the ditlerent classes, and to devise improvements in the 
planning of m<‘nus, and in the preparing and serving of the food 
which will tit it better to the \arving tastes of the hospital popula- 
tion, and at the same time prevent unnecessary waste. The advantage 
will lie threefold; it will h(‘lp to make hospital life less wearisome 
to the patients, it w ill be hygieuically benehcial, and it will tend to a 
better economizing of the food supply and thus reduce the t*ost. The 
effort involves expense, but the results will repay the cost many 
fold. 

To tit the food to the plwsiological demand requires two things— 
that the food uvaterials be such as will agree with the users, and that 
they supply the right proportions of nutrients and energy. What 
food best agrees with the user is found })y actual experience. Gen- 
erally speaking, the ordinaiy foods agree with ordinary people; 
exceptional cases have to he provided for as (experience and good 
sense dictate. To find what proportions of nutrients are best adapted 
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to a given class of people is a uiattei’ of exi)eriraout. The common 
usage in institutions and in private lift* is for people to eat what they 
will of the food that is set before them. The proportions are fre- 
(juently very far from those best suited to health, and often the pecun- 
iary economy is even worse. What is wanted for public institutions 
is an extended series of carefully planned feeding experiments. 
The.sc could be made at comparatively .small cost; they need not be at 
all disagreeable or otherwise objectionable to the subjects, and the 
results would be of the greatest value. Much attmtion is now being 
given to the cooking and serving of food in public institutions, and 
with coiTO.sponding improvement. Combining this with physiological 
inquiry will bring the best results. 



A SUMMARY OF RFXliNT AMFiRlCAN WORK ON FEEDINC; 

STUFFS. 


By (\ F. T^angwojithv , IMl I)., 

Offin' of Eiperiiueni StatiotiHj U. S. Deparimrot of Af/rinilture. 

Tlie gcrioral sul)jc(‘t of feeding stuffs, imdiiding eoniposition, digest- 
ibility, feeding A^alue, sophistication, manufacture, value for sp('citic 
purposes, and related topics, has always received much attention at the 
hands of American investigators, especially those connected with the. 
agric ultural experiment stMions. In recent years the amount of such 
work ])y station investigators has been materially increased bv the fact 
that a number of States have laws regulating the manufacture and 
sal(‘ of feeding stuffs, and in the majority of cases the analytical work 
and other matters, nc'cessibited by these laws, are intrusted to station 
officials. 

In preparing the following summary of American work on feeding 
stuff's, published during the last three and a half years, the bulk of the 
data has been obtained from matter irnduded or refc'rred to in the 
Exp(‘riment Station Kecord, since in this journal all the experiment 
station literature is regidarly noted and an attempt is made to include 
all other Ameri(*an work as well. In the cmse of main" experiment 
station {lublications tlu' date of distribution is difficult to determine 
and does not agree with the jirinted date of issue. It has been 
assuuK^d, therefore, that any matter noted in the Experiment Sta- 
tion Kecord, VoluimvsXlI to XIV, inclusive, and numbers 1 to 6 
of Volume XV, that is, from September, 1900, to Feliruary, 1904, 
conK's within the pc'riod which it is desired to cover. No account has 
been taken of the (’onsiderable number of short articles on the (‘omposi- 
tion and value of feeding stuff’s contributed to agricultuml papers and 
other journals by experiment station authors. The amount of such 
material is large and, taken together, it represents a contribution to the 
subject which is of considerable importance from an educational and 
practical standpoint. Furthermore, mention has not been made of the 
considerable number of general discussions of feeding stuffs prepared 
by station officials and published in the station bulletins and reports, 
or those prepared in the Department of Agriculture and published as 
farmers' bulletins. 

B. Doc. 148, 58-2 88 
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ANALYSES OF FEEDING STDFFS. 

During the last few years the number of feeding stuffs analyzed in 
the United States has ])een very large. According to a careful estimate 
the total number of analyses published since Jul}" 31, 11)00, is U,749. 
Of these, 10,131 were made in connection with the inspecjtion work car- 
ried on in a numlxT of tlie States. The bulk of the analyses were 
reported by the State experiment stations. A considcirable number, 
however, were j)ublish(‘d ])y the Bureau of (!!hemistrv of the United 
States Department of Agriculture and tli(»> depai tnumt of agri<'ulture 
in one or two States, while a few have been n^portc^l froin other 
sources. 

The above statements do not take into account tlu' (‘tnnparatively 
large number of analyses of sugar beets and sorghum made in conm^c* 
tion with sugar and sirup manufacture, nor those made for commercial 
reasons of potatoes, sweet potatoes, and skim milk; lunther has ac(*-oiint 
been taken of the analyses of some materials mon^ often us(‘d as human 
foods though occasionally fed to farm animals, nor of the large number 
of ash analyses rej)orted. 

The following list will give an idea of the way the analytical >vork is 
distributed, though the classification followed is n(‘(*.essai*ily inor(‘ or 
less arbitrary : 

AiiahjHe,'^ 'm tlie United Stales feom Sefdenther^ 1900^ ta Feitraartfy 1904. 




Nnin- 

Ikt. 


Foedinjf stulT. 


Nimi' 

her. 


Barley 

Barley milling produot-s 

Bufkwhejit 

Buckwheat milling proxliicts 

Corn 

Coni milling products and feeds 

Cotton Kced and cotUm-seed prodm-ts 

Oats 

Oat milling proflucts 

Rice and rice milling products 

Rye 

Rye milling products 

Spelt and spelt milling produ<-ls . . 

Sf)rghura seed 

W'heat 

Wheat milling products 

Gluten meals and feeds 

Flaxseed, linseed me«l, and similar pro<i- 

uets 

Brewers’ grains and malt sprouts 


11 

1 

51 
15;} 
GUI 
1 , IHU 
2H 
51 
23 
IH 
3(> 
6 
12 
43 
I,«75 
1 , 2:13 

718 

255 


Dislillers’ grains and sniiilnr j>rodu('ls 

BeaiiH^ })eaH, peanuts, soy beans, uiui their 

milling pn)dtict'< j 

Mixed feeds, eoTunicrcml and i)roprictary I 
feeds, eereal breakfast- food bj-jirod’ , 

nets, and similar feeds i 

PotiUry feeds 

Condimental feeds ' 

Animal meals and similar pnxliu'ts | 

Forage crops, fresh and cured, inchaling i 

silage 

Sugar-beet pulp and silage and other ' 

sugar-beet products 

Knots I 

Pumpkins and st(K*k melons 

P'niits, fruit pomace, etc 

MolaSvSCH, mouisse,s feeds, and sugar 

Miscellaneous 


52 

71 


3,585 

215 

200 

207 

798 

12 

47 

n 

7 

S 

112 


Total 


11,749 


A« will be seen by the above list the number of analyses of wheat 
milling products, gluten products, and cotton seed and eotton-seed 
products is large. This is natural, since these goods are commercial 
by-products from impoi-tant industries. The number of analy.ses of 
mixed feeds, commercial and proprietary feeds, cereal breakfast-food 
by-products, and similar feeds is also large. This is undou.btedly due 
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in a conKideraole measure to the great development of the cereal 
breakfast-food industry, as very many of these materials are by- 
products from the breakfast-food factories, and consist of shrunken 
or damaged grain, residues of the manufactured products and similar 
materials, often mixed with some standard concentrated fe(‘d, such as 
gluten meal. 

A few analyses have lH‘(‘n rc'ported of materials s('ldcm used as feed- 
ing stuffs, at least in the United States, including saltbushes, almond 
hulls, olive pomace, Russian thistles, corn silk, l(‘aves of siweral varie- 
ties of oak and of poison oak, etc. No complete compilation of analyses 
of American feeding stuffs has be(‘n made in recent yc^ars, although a 
fairly complete summary of earlier analyses was issued some years 
ago. Several of th(‘ State experiment stations, following a common 
custom, have publish(‘d more or less extended compilations within the 
last three years. Of these the bulletin by d. T. Willard'" published 
by (h(» Kansas Sbition, entitled ‘'The Exact Calculations of Balanced 
Rations,'" vsbould be mentioned, since the feeding value of the different 
materials is summarized in a somewhat unusual way. According to 
th(‘ author, ‘‘the bidletin maintains and tlie method of calculation is 
l)as(Ml upon th(' fact that, r(*duced to a final analysis, the ])alancing of 
a ration consists in l>alancing the feeds used in it two l)y two. In this 
pairing any of tlje b^eds may hv used more than once, and the several 
(juantities of a f(*ed so used are finally added together to obtain th(' 
total sum. Recognition of the compound nature of this sum is (‘ssential 
to an understanding of the theory of the balam ing of rations." The 
nndhod of calculating balanced rations, on tlu» basis of th(‘ protein, 
fat, and carbohydrate content is described, and a method suggested, 
regarded as ample for practical re(juirements, which takes into ac(*ount 
only protein and lutrogenous i*onstituents. In addition, a table is 
giv(Mi which shows the relative amounts of a num))er of feeds, arranged 
in pairs, which may be used to approximate the nuti’itive ratios called 
for by the commonly acce[)ted feeding standards. Figures are given 
for 14 different ratios. In the authoFs opinion the mixtures given 
may in many cases constitute a ration; in others a ration maybe com- 
pounded by using, in any projKU’tion desired, any of the various mix- 
tures havirvg the same nutritive ratio.’" 

The New Jersey Stations^ has published considerable daUi regarding 
the variations in price of commercial feeding stuffs during recent 
years. 


Compilation of AnalyseH of American Feiniing Stuff.M, E. H. JonkiiiH ami A L. 
Winton, U. 8. Dept. Ajrr., of Exf>eriment Btations Bill. 11, 1892. 

^'Kansas 8ta. Bill. 116. 

New Jersey 8tas. Rpt. 1900, p. 180. 
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SPECIAL. STXmiES OP FEEDING STUFFS. 

A number of American investigators have published special studies 
d(^aling with different crops, grains, etc., which should be mentioned 
in a summary of the work on the general subject of feeding stuffs pub- 
lished during the period covered by this comj)ilation. 

At the Oregon Station, A. L. Knisely" studied the composition of 
the different parts of the lupine plant. 

J. Stewart,* at the Utah Station, studied the composition of the dif- 
ferent parts of the Golden Vine field pea, and H. K. Miller/' of the 
Florida Station, studied the v^elvet bean. 

C'. D. Smith'' carried on an extended investigation at the Michigan 
Station of the shrinkag<‘ of oats, corn fodder and other corn products, 
and clover hay during storage. 

At the Alabama Station, J. F. Duggar'' studied the composition of 
different parts of the cowpea plant. 

C. 11. Jones and B. O. White, '’ at the Vermont Station, made spe(‘ial 
studies of tlie (jomposition of the nitrogen-free extract matter of pota- 
toes and artichokes. 

Chemi(‘al studies of the (*hanges in crops during the process of 
ensiling were made at the Ore.gon Station by »!. Withy combe.'' 

Work which is regeirded as preliminary was carried on by J. Withy- 
combe and A. L. Knisely, ''on treating corn fodders in silos with 
steam. The chemi(;al composition of such silage was studied, as w(dl 
as that of silage treated with salt with and without the addition of 
water, and silage which had received no special treatment. 

F. 8. Shiver' has made an extended investigation of the composi- 
tion of the Sea-island cotton plant and its j)arts. Numerous analysers 
were made of the s<H'd, kc^rnels, hulls, linters, lint, and meal of two 
varieties; the consbints of Sea-island cotton-seed oil were determined, 
and the form in whi(*h phosphoric a(‘id exists in the meal was studied. 
The investigations have also included determinations by the phenyl- 
hydrazin and phloroglucin methods of the pentosans in different parts 
of the plants. Pentosans were found to be widely distributed in the 
Sea-island (*otton plant and its products, varying in amount from 1.53 
per cent in lint to 21.88 per cent in the hulls. 

J. T. Willard, K. W. Clothier, F. C. Weber, et al.,' have reported 
numerous analyses of corn, made during a period of four years. The 
object of the work has been mainly to improve the protein content of 
corn, the results indicating that the most practi(‘Bl means for this pur- 


Oregon 8ta. Ept. 1901, p. 30. 
^ Utah Sta. Bui. 69. 

Florida Sta. Bui. 60. 

^ Michigan Sta. Bui. 191. 

« Alabama Sta, Bui. 118, 


/Vermont Sta. Rpt. 1901, pp. 209, 217. 
17 Oregon Sta. Bui. 67. 

A Oregon Sta. Bui. 72. 

* South Carolina Sta. Buis. 68 and 78. 

J Kansas Sta. BuL 107. 
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pose is the selection of seed corn containing large germs. Extended 
crossing experiments have been conducted in connection with the 
chemical investigations. 

An extended study pf the corn kernel and the composition of its 
different parts has been carried on also at the Illinois Station by C. G. 
Hopkins and his associates. " These investigations have for their chief 
object the modification and improvement of the corn kernel, with a 
\w\v to increasing its protein content and its consequent value as a 
feeding stuff*. 

T. B. Os])orne,^' at the Connecticut State Station, has continued his 
important inv(\stigations of the composition of proteids and has 
reportc'd an (‘xtended study of the nucleic acid in the wheat embryo, 
the discovery of which is announced in the report of the station for 
1S99. 

T. Ik Osborne and I. F. Harris^ have also report ( hI extended inves- 
tigations of the form in which nitrogen occurs in proteids contained 
in feeding stuffs and some other materials, the specific rotation of 
sonH‘ of these vegetable proteids, and other topics connected with the 
(‘Inanistry of this important group. (See also p. 522.) 

The composition of different parts of the alfalfa plant at different 
stag(^s of growth was reported by H. Snyder and J. A. HummeB^ at 
tin' Minnesota Station. 

The feeding value of sorghum (‘anes at different stages of growth, 
as shown by (‘heniical composition, was studied by K. W. Thatcher' at 
th(' Nebniska Station. 

.V special study of the composition of (‘otton-seed meal w^as re})orted 
by \V. A. Withers and G. S. Fraps, ' of the North Carolina Station. 
In addition to the constituents usually determined, the authors report 
det(‘rminations of betain, cholin, gossyY)ein, organic acids, and several 
menu be rs of the carbohydrate group. The pentosans of cotton -seed 
meal, they found, are not soluble in diastase, and are contained entirely 
in the nitrogen-free extract, unless an unusually large cjuantify of hulls 
is present. Cotton-seed meal was found to conttiin neither starch nor 
an appreciable quantity of sucrose or reducing sugars. 

C. A. Browne, jr.,s' reported a chemical study of rice oil obtained 
from rice bran. 

At the Montana Station, F. W. TraphagerC' concluded from a 

« Illinois Sta. Buis. 82 and 87. 

Connecticut State Sta. Rpt. 1901, p. 365, 

' Jour. Amer. Cliein. Soc., 25 (1903), Noe. 4, p. 323; 5, p. 474; 8, pp. 837,842,848, 
853. 

Minnesota Sta. BuL 80. 

^Nebraska Sta, Bui. 62. 

/North Carolina Sta. Bui. 179. 

Jour. Amer. Cljeni. Soc., 25 (1903), No. 9. p. 948. 

^ Montana Sta, Rpt. 1902, p. 58. 
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number of anal 3 "seH of ^rasnes that, when the same species are gath- 
ered at different periods at different stages of growth, they differ 
in composition to a greater degree than gmsses of totally different 
genera collec*ted under similar conditions. 

K. W. Thatcher,^ of the Nebmska Station, analyzed a number of 
samples of different forage (‘rops cut at an interval of three weeks, to 
Study the effect of the time of cutting upon composition. 

In connection with an investigation of the feeding value of bran, 
W. Frear and W. A. HuUdiison^ studied tlie composition of l>ran 
from winter and spring wheat. 

L. H. Merrill^ investigated the determiiu'd and calculated heat of 
combustion of feeding stuff’s and th(‘ fec('s from slioep fed these 
materials. As an illustration of the discrepancies observ’^ed in the case 
of a number of samples of wheat and various milling products, the 
difference between the determination and cahailated fuel value 
ranged from 0.02(} to 0.480 calories, or nearlv^ 10 per (*(*nt of the total 
determined (piantit}^ The variations, it is said, v\ere intimately con- 
nected with the amount of crude tiber present. 

In a discussion of feeding farm animals M. K. Jaffa and L. Ander- 
soiCMevoted considerable attention to the feeding value of fruits, 
summarizing a large amount of anal 3 ^tical data on this subje(*t, most 
of which was derived from station analyses. 

At the New Hampshire Station F. W. Morse* carried on a special 
study of corn silage with reference to the amount of a(‘idity d(‘veloi)ed 
by different varieties of corn preser\a‘d for difleu’ent lengths of time. 

Extensive microscojneal studies of the anatomical structure of the 
seed of a number of cultural varietic's of sorghum wen' earric'd on by 
A. L. Winton.-^ 

The same author'^ reported similar studies of wheat scuvenings. 

At the New Jersey Stations L. A. Voorhe(*s and .1. P. Street^' studied 
the losses in the fat of corn meal due to the action of molds. On the 
basis of a large number of analyses the fat in normal corn meal was 
found to average in amount 47 ]>cr cent as much as the protein. Sam- 
ples which showed under the microscope the presence of Pfnieilllum 
gliiucum had lost from 4.2 to (>7.7 per cent of the fat which should 

Nebraska Sta. Kpt. J900, p. 

Pennsylvania Sta. Bui. 48. 

< Maine St a. Bui. 67. 

California Sta. Bui. 132. 

^New HaiJQi^shire Sta. Bui. 96. 

./Ztschr. Untersuch. Nahr. n. (lenussintl., 6 (1903), p. 337; Connecticut State Sta. 
Kpt. 1902, pt. 3, p. 326. 

f/Ztschr. Untersuch. Nahr. u. Ceiuissmtl., 6 (1903), ]>. 432; (kmnecticut State Sta. 
Kpt. 1902, pt. 3, p, 339. 

^^New Jersey Stas. BuL 160. 
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hav<' been present if th(» meals were originally of normal quality. To 
determine whether the growth of mold was the real cause of the 
diminished fat content, samples of normal corn meal of known com- 
position were inoculated with P, glamuiu and the mold allowed to 
grow for nine days at an average of 71^ F., under different conditions 
as X'egards moisture. The i)(‘r(*entage loss of fat was found to range 
from 1.35 to the smallest loss being found in the sample in 

which there was 10.73 per cent of water present and greatest in 
the sample having the largest amount of water, viz, 36.24 per cent. 
In other words, this pen'cntage loss of fat increases with the amount 
of moisture jiresent. Other tests are very l)ri(‘fly reported, which 
bear out this opinion. 

K. B. Hart and W. H. Andrews studied the form in which phos- 
phorus occurs in f(*eding stuffs and animal hy-produeds, n'adiing the 
conclusion that in siuli matenals practically all the ])hosphoriis occurs 
in organic comi)ounds and that commercial feeding stuffs of \egetable 
origin do not contain ap])reciable quantities of phosphorus in inorganic 
compounds and, furthermore, that feeding stuffs of animal orgin, such 
as liver meal and dried l)loo<l, are also approximately fr(*e from such 
phosphorus compounds. 

Th(‘ proportion of th(* energy of timothy hay available to the animal 
body was studied by H. V, Arms])y and d. A. Fries ^ at the Pennsyl- 
vania Station with a respiration calorimeter of the Atwater-Kovsa 
type, which has been elaborated in cooperation with the Bureau of 
Animal Industry of this Department. In determinations of the income 
and outgo of energy in experiments with steers fed timothy hay, the 
following tentative conclusions weie drawn: 

The nutritive value of timothy hiiy, either for maintenance or pro- 
duction. Avas not measured in these experiments by its metabolizable 
energy, but was in oxory case materially less. In othm* words, the 
digestibl(‘ Tiutrients of the timothy hay did not replace body tissue in 
isodynamic propoi4ions. 

Th(‘ work of digestion and assimilation in the case of timothy hay 
appi^ars to be so great that, at the maintenance re(purement or even 
below^ it, the heat production of the animal is in excess of the amount 
needt'd for the maintenance of body temperature. 

The availability of the metabolizable energy of timothy hay, within 
the I’ange of these experiments, appears to W a linear function of its 
amount. The experiments afford no clear indication that the avail- 
ability is less above the maintenance re(|uirem(mts than below it. (See 
also p, 535.) 

Mention should be madi'of the extended compilation of data regard- 
ing the feeding value of sugar beets and sugar-beet products, published 

« New York Htate Sta, Kul. 238. 

^>Preo. 8o<‘. Prom. A^r. Sci., PK)2, |>. 9(>. 
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by L. S. Waro/^ This is not an experiment-station publication, but 
contains in addition to other data summaries of investi^yations carried 
on at a number of the stations on sugar beets, their composition, 
feeding value, etc. 

ANALTTICAI- METHODS. 

In connection with the work referred to above much attention has 
necessarily been given to analytical methods. Any discussion of this 
subject must refer to the work of the Association of Official Agricul- 
tural Oheniists,* which has devoted much time to the consideration of 
methods of analyses. 

In the r(‘port of the convention held in 1900 it was recommended by 
W. H, Krug, referee, on the })asis of analyses of samples of wheat, 
bran, and peas, that the then method of the association for moist- 
ure be further studied, with the view of tlxing the time required and 
the exact temperature at which the determination must ])e made. He 
also recommended further study of the effecd of various methods of 
distillation on the result obtained by the phlorogliudn method, and tlie 
determination of the effect of the length of time which the j)recipitated 
distillate stands upon the amount of phlorogludn obtained. 

Recommendations were also mad(‘ regarding the determination of 
pentosans and crude fiber by (I. S. Fraps. Attention was called to 
probable sources of error in the official method of distillation in deter- 
mining pentosans, in the (piality of phloroglucin used, and in the 
composition of the products obtained by distillation of pentosans with 
hydrochloric* acid. A method devised by Kbnig was proposed for 
preparing crude fiber practically free from pentosans. A method of 
purifying phloroglucfin was ado])ted; also several (‘hanges in manipu- 
lation in the provisional method for thc^ determination of jKintosans 
by means of phloroglucin. 

At the convention of 1901 the report of W. II. Krug, the referee 
on foods and feeding stuff’s, related to the determination of moisture, 
starch, pentosans, and galactan. The rc‘commendation of the referee 
dealt mainly with minor changes leading to more' exact methods. It 
was recommemded that the* method used for drying sugars be*, adopted 
as optional for the drying of feeding stuffs. With the phloroglucin 
method it was recommended that, instead of using 8 grams of material, 
a quantity of the material be chosen so that the weight of the phloro- 
glucin obtained shall not exceed 0.3 gram. A number of other minor 
modifications of this method were suggested. 

A paper on the determination of pentosan-free crude fiber was pre- 

Cattle Feeding with Sugar Beets, Sugar, IVlolaases, and Sugar-beet Kesiduuni, by 
b. S. Ware, Philadelphia, 1902. 

S. Dept. Agr., Bureau of Chemistry Buis. 40 rev., 62, 67, and 76. 
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sen ted by G. S. Fraps. The result of a test of KCnig’s method, with 
modi ficRt ions, for determining pentosan-fri'c crude fiber was reported. 
The method is found to ])e much shorter than the official one, the 
substance being dig<^sted, filtered, and washed in tliroe hours. Jt has 
the following advantages: It yields a fiber pra(*tically fr(‘e from 
pentosans, the mani])ulations are less complicated, and the time is 
shortened. It requires further study, however, in its application to 
cotton-seed meal. The author suggested that it be further studied by 
the refere(\ 

The use of air in moisture determination, except in sul^stances con- 
taining drying oils, was nd’erred b}^ the association to the referee 
foi* further study. In the diastase method for starch 20 cubic centi- 
met(‘rs was adopted instead of 40 cubic centimeters in digesting wdth 
malt extract. In lumtralizing, sodium hydrate in a cooled solution 
w as adopted in lieu of sodium carbonate wdiile hot. Instead of digest- 
ing over night w ith malt extract, tw’^o or three hours was considered 
sutlicient. The recoinmendation for the phloroglucin method was 
adopted, and several other minoi* modifications w’(u*e made. It was 
recommended that the referee take up the study of the Konig m<‘thod 
for the determination of crude tiber. 

At the convention of according to C. A. Browuie, jr., referee 

of f(*eding stuffs, the work during the year was practically along the 
same lin(‘s as in the past and (onsisted mainly in the determination of 
tlu' moisture*, fat, and p(*ntosans in samples of timothy hay and elis 
tilh'rs' grains ace*ording to the official me*thods anel in the* comparise)n 
of the official anel KOnig m(*thods for crude fibe*r on both samples. 
Bas(‘d upon results obtained })y nine analysts, (he leferee recom- 
ineneieHl a further study of the Konig method with the adelitional treat- 
ment of the tiber with alkali, as by the official method. The referee 
also ree^ommendexl the* substitution of KrOber's factors for calculating 
})ente)ses and pentosans for those^ given in the. provisional method, 
which recommendation w^as adopted. 

A pa[)er by E. Gudeman, dealing with the manufacture and analysis 
of glut(*n f(*.eds, w^as read. In this pape*r nu*tliods for the det(*rmi- 
nation of fat and of the acidity were (*ompared. 

At the convention of official agricultuml chennists held in 19t)3, F. I). 
Fuller^' reported the results of the official and the Dormeyer methods 
of estimating fat, the higher results being obtained by the latter 
m(*thod. The official method and the KOnig method for estimating 
crude fiber were also studied. 

C. A. Browne, jr.,^^ at the same meeting, among other matters, 
reported the results of analyses of cattle feeds rich in protein. It was 


« Kxporimeiit Station Record XV, 435. 
^ ExiHjriment Station Record XV, p. 43(). 
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fouwd that when the residues from ordinary ether extraction were 
digested with pepsin additional quantities of fat were obtained by 
again extracting with ether. 

Under special studies of analytical methods the following articles 
should also be mentioned: 

R. W. Thatcher^ published an article dealing with tiltmtion in the 
determination of (‘rude fiber. He modifies the official method b}" 
filtering through asbestos wool, placed in a large funnel, on a platinum 
cone. The residue is washed into a platinum dish, the water evapo- 
rated, and the determination completed as usual. This procedure is 
especially adapted to the glycerol -sulphuric acid mixture used in the 
Kdnig method foi* crude fiber. 

V, A. Browne, j r. , and C. P. Beistle,^' in an article on the discrepan(‘ies 
in th(' analyses of feeding stuffs, studied pentosans and similar bodies, 
and (t. S. Fraps^ studied the methods of estimating pentosans. 

The nature, determination, and distribution of pentosans in Sea- 
island cotton was studied by F. S. Shiver,'^ who compared the phenyl- 
hydrazin and phloroglucin methods of determination. 

i\ L. Penny ^ devised a multiple fat extractor. An apparatus 
designed to overcome certain difficulties in determining fat was 
des(‘ribed by H. J. Wheeler and B. L. Hartwell.-^ 

F. G. Benedict*^ proposi'd a modification of the method of distilling 
ammonia in the determination of nitrogen. The nu^thods of deter- 
mining ])roteid nitrogen in vegetable materials were critically studied 
by (t. S. Fraps and J. A. Bizzell.^' 

In continuation of earlier work on the constituents of jiroteids T. B. 
Osborne* has reported important arti<‘les, including (1) an investiga- 
tion on the hydrolytic derivative of the globulin (Hh'stin and its rela- 
tion to Win Ps albuminate and the histon group, (2) the basic (character 
of the protein molecule and the reactions of edestin with definite 
quantifiers of a<*ids and alkalis, and (3) a study of sulphur in protein 
bodies. (See also p. 517.) 

E. Gudeman^ studied the determination of fat and acidity in gluten 
feeds. He found that drying corn gluten feeds in hydrogen, vacuum, 
or air modifies them sufficiently to give low results for the percentage 

Jour. Amer. (Jiein. 8o(\, 24 (1902), p. 1210. 

*.)our. Amer. Chern. Hoc., 23 (1901), p. 229. 

^ Amer. Chem. Jour., 25 (1901), p. 501. 

South Carolina Sta. Bui. 78. 

' Delaware Sta. Kpt. 1900, p. 85. 

/ Rhode Island Sta. Rpt. 1901, p. 268. 
f/ Jour. Amer. Chem. Soc., 22 (1900), p. 259. 

North Carolina Sta. Bui, 174. 

Connecticut State Sta. Rpt, 1900, pt. 4., pp. 388-471. 
i Science, n. eer., 16 (1902), p. 287. 
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of fat and increases the acidity of the extracted fat. The author 
claims that acidity of feeding stuffs is due to the presence of acid salts 
and is ro criterion of the quality of the feed or raw materials from 
which it was made. 

The determination of sulphur and chloriu in jdaiits was studied by 
(t. S. Fnips/^ and determinations of the sulphur content of a num- 
ber of vegetable' materials were reported ])y the author and W. A. 
Withers.'^ 

The determination of pentosan-free crude fibei’ was studied by G. 
S. Fraps.'’ 

MANXTFACTXJBE OF FEEDING STUFFS. 

Jn their publications on the composition and value of feeding stuffs 
a num})er of the stations have discussed the pro(‘esses of manufacture. 
Thus, J. II. Lindsey,'^ at the Massachusetts Station, described the man- 
ufactun* of conc(‘nt mted fe^ds, and at the Pennsy lvania Station W. 
Frear"' described the processes of manufacture of commercial feeds. 
At the Jowa station W. J. Kennedy and F. W. Marshall^ described 
the pi‘()(*esses of manufacture of tankage and similar materials which 
are assuming some importance at the present time as a stock feed. 

CONDIMENTAL AND MEDICINAL FEEDS. 

A large number of condimental and medicinal feeds are on sale in 
the Unib'd States. Several of the State experiment stations have 
aiialyzi'd su<*h goods arul have studied their value in proportion to 
their cost and as compared with the claims made for th(‘m by the 
manufacturers. The work published during the period i‘overed by 
this summary includes series of analyses by F. W. Woll,^^ W. H. 
Jordan and C. (t. Jentcr/' by the Connecticut State Station/ L. A. 
Voorhees and J. P. Street/ li. J. Davidson/ E. H. Jenkins et al./ 
W. Fn'ar/'^ R. A\'. Kilgore/' and J. B. Lindsey.^' The general con- 

« North ('aroliua Sta. llpt. 1902, p]). 42, 44. 

North Carolina 8ta. Rpt. 1902, p. 58. 

^ North Carolina Sta. Rpt. 1902, p. 59. 

Massai hiiHetts kSIh. Bui. 78. 

^Pennsylvania I)e}>t. Agr. Rpt. 1901, pt. 1, p. 559. 

f Iowa Sta. Bui. 05, 

Wisconsin Sta. Rpt. 1899, p. 271. 

^'New York State Sta. Bui. J06. 

^ Con necti('ut State Sta. Bui. 182. Conn. Sta. Rpts. 1900, j). 355; 1902, p. .359. 

iNew Jersey Sta. Bui. 153. 

Virginia Sta. Bui. 107. 

/ Connecticut State Sta, Rpt. 1901, pi. 4, p. 313. 

Pennsylvaiiia Sta. Rpt. 1901, j>. 28. Pennsylvania IX'pt. Agr. Bui. 107. 

North Carolina Dept. Agr. Bui. 24 (1903), No. 1, p. 78. 

Massachusetts Sta, Bui. 71. 
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L-luHioii reached is that these materials consist of mixtures of such 
common drugs as gentian, fenugreek, salt, sulphur, charcoal, sul- 
phate of magnesia, soda, etc., mixed with cereals, oil meal, and 
by-products. The cost of such goods is very high in proportion to 
their nutritive value, and the general opinion seems to be that as 
remedial agents they are not needed by healthy animals. 

R. W. Clothier" reported the composition of (*.ondimental stock food 
and also a test in which a lot of 21 1 sheep fed alfalfa hay and eai* corn 
gained 1 1 7 pounds more than a similar lot fed condimental stock food 
in addition to the hay and corn. 

C. S. J^lumb'^ tested the value of condimental stock food in fattening 
swine. In one test the best results were obtained without condimental 
feed, and in another somewhat greater profits were obtained with a 
lot fed this material. Discussing these experiments the author states, 
‘'In themselves there is no special objection to sto(‘k foods. In fact, 
there ai’e brands made that are rich in nutriment and have a high 
value as a food. The principal criticism that can be made is the exces- 
sive pri(je generally charged for them, which is far Ix'vond their value. 
No doubt in many cases oil meal will give fully as satisfactory results 
as the stock food.'’ 

H. Snyder and A. Hummel' found that steers digested alfalfa 
hay f('d with corn meal much more thoroughly than a similar ration 
with th(‘ addition of condimental food. 

At the Virginia Station 1). (). Nourse and M. Ferguson examined 
a consid(‘rable nunif)er of condimental feeds and found that they were 
made up of ordinary concentrated feeds and such drugs as Epsom 
salts, sulpliur, gingci* root, fennel seed, gentian, fenugreek, mustard, 
etc. These di’ugs are used in small (juantitics so the pric(‘ per ton 
would not greatly exceed that of the concentrated f(‘ed used as a l)ase, 
probaldv not over $40 pei' ton, “while the price to the consumer is 
from $140 to $1,000 per ton. 

“If at any tinu^ the animal begins to show improvement, apparently 
from the use of these powders, it can be attributed rather to the bet- 
ter care and treatment which the animal in nearly every case receives 
than to any particular virtue contained in the prepared articles. It 
is noticc^able that in nearl}^ all cases they are recommended to 1 h‘ fed 
with a mash feed of some kind.” 

The feeding value of fenugreek, which is an ingredient of many 
condimental stock foods, is dismissed in a iwent journal.'^ 

^'Industrialist, 26 (1900), p. 469. Virginia Hta. Bui. 144. 

^'Indiana St a. Bui. 96. ^Fanii Students^ Rev., 7 (1902), j). 21. 

Minnesota Sta. Bui. 80. 
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FOIBONOTJS P1.ANTS AND INJTTBIOUS FEEDING STDFFS. 

Tlu' number of farm animals annually injured or killed by eating pois- 
onous plants is fairly lai'ge. The American invevstigators liave devoted 
considerable attention to the study of these materials, which quite 
commonly form a part of jmsture grasses or cured forage (‘rops. A 
summary of the work along these lines, published during the time 
cover(‘d by this summary, should include the following: 

The Nebraska Station Report for 1S91> <*ontains notes by C. E. Bessey " 
on various })oisonous plants growing in that State. 

At the Montana Station E. V. Wilcox pul)lished a list of plants 
wliich were known to be poisonous, or which wen' suspected of being 
injurious to stock. Of the species mentioned, the purple and tall lark- 
spur, aconite, lupine, death camass, nightshade, and water hemlock 
are known to hav(‘ caused the death of a number f)f animals, while loco 
weeds are suspected of being injurious. Cases of poisoning by lupines 
were inv(‘stigated, and it was found that the most severe losses have 
been due to eating these plants in the form of hay, the poisoning in 
all (*ases being apparently due to eating the ripe or nearly rij)e seed. 
The bulhdin also contains an a(*<*ountof the poisoning of cows by feed- 
ing srnutty-oat hay and a study of poisoning believed to be caused by 
ergot growing on native grasses. 

I). A. Brodie/ at the Washington Station, carried on a number of 
ex])eriments with (Enanflu^ Amj^'lica A. funder- 

s<ml^ Slum cicutctfollHiH^ lleracJeiun lanafutn^ Co7n(}fi(ll7nn)i (jnteHn!^ 
which indicat(‘d that these plants were not poisonous. Death or serious 
symj)loms of poisoning were observed when steers wctc fed fresh new 
roots of ('^ieui(( m<jan.^, although neither the young plant nor the 
rnatun^ plant, including roots, proved poisonous. No had effects were 
obsiMwed when cun^d ragann found in hay was fed to steers. 

The Division of Botany of the United States Department of Agri- 
culture published an extended report by V. K. (^hesnut and E. V. 
Wilcox^ on the stock-poisoning plants of Montana. The most impor- 
tant of these are considered to be Zygadouts IMphhnuiu 

glauvHin^ 1), hlcolor^ Cicaf a occidental! AragaUmHjHcatuH^ A,Iagopu^^ 
A, sple?)d(uu^^ Lupin OH Icucophyllus^ L, sericem^ and L, cyitneus, 

A number of experiments were made in the treatment of poisoned 
animals, sheep, cattle, and rabbits, and especially promising results 
were obtaint'd from the use of permanganate of potash as an oxidizing 
agent, administered as soon as possible after symptoms of poisoning 
were manifested. 

Nebraska Sta. Rpt. 1899, p. 28. 

^ Montana Sta. Bui. 22. 

Washington Sta. Bui. 45. 

S. Dept, Agr., Division of Botany Bui. 26. 
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V. K. Chesnut^* published considerable data on the poisonous plants 
of the stock I’anges of the northern United States, the dis(‘Ussion being 
partly [)asod on the bulletin referred to above. 

According to re(*ent experiments at the Vermont Station^ the com- 
mon horsetail {Equi^eiani may cause poisoning when present 

in hay. It was found that when horses were fed cured horsetail equal 
in amount to not more than one-fourth of th(dr coarse-fodder ration 
symptoms of poisoning were notic*ed and, if the feeding was continued, 
the horses died. The s>miptoms of poisoning were less noti(‘eable 
with young than with old horses, and also when a liberal gi*airi ration 
was supplied. It was also observed that the green plant was less 
harmful than the dry, possibly owing to the fact that green fodder is 
somewhat laxative. The experiments were made by F. A. Rich and 
L. K. .tones. 

An important contribution to the subject of injurious feeding stuffs 
has been made by A. T. Peters, S. Avery, and II. B. Slade'’ of the 
Ne})raska Station, who have for a number of years studied sorghum 
poisoning and have recently demonstrated the presence of cyanic acid 
in the green leaves of young and old sorghum plants and Kafir corn. 

Th(‘ poison, it is stated, is always }>resent in at least minute traces, 
but becomes dangerous only when the jdant is arrested by dry weather 
at certain stages of its growth. Sunlight such as prevails in the arid 
and semiarid parts of the United States causes the devidopment of the 
poison in excess. AAlien the symptoms of poisoning do not a[){>(W so 
violently as to make medical treatment out of the question, di*enching 
the animal with a solution of corn sirup or with sweet milk is suggested. 
Thoroughly cured Kafir corn that had been especially deadly before 
harvesting was fed witliout producing any symptoms of poisoning. 

Experiments to study the cause of the injurious effects of cotton- 
seed meal were (*arried on with ])igs by R. R. Dinwiddle/^ which fur- 
nished considerable information regarding the, length of time which 
small amounts of cotton-seed meal maybe fed, symptoms of poisoning 
indu(*ed })y larger amounts, and related topics, but did not show defi- 
nitely to what the poisonous effects were due. 

FEEBING-STUFFS INSPBCTIONTS. 

Although the experiment stations had from the first analyzed quite 
generally the feeding stuffs found in the markets and called attention 
to the variation in their composition and the effect of this upon their 
real value, there was no inspection and control of (‘oncentrated feeding 
stuffs under law in the United States until 1897. 

U. 8. Dept. Agr. Yearbook 1900, p. .305. 

^ Verniont Sta. Bui. 95. 

Nebraska Sta. Rpt. 1901, pp, 50, 65; Bui. 77. Jour. Comp. Me<l. and Vet. Arch., 
23 (1902), p. 704; Jour. Amer. Chem. Soc., 25 (1903), p. 55. 

^ Arkansas Sta. Bui. 76. 
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In that year the legislature of Massachusetts passed an act authoriz- 
ing the experiment station to sample and anal^^ze for protein and fat all 
concentrated (*oinmereial feeding stuffs offered for sale in the State 
and to publish the results, ‘‘with such additional information as cir- 
cumstances advise,’' omitting the names of the jobbers or local dealers 
selling the feeding stuffs. The law directs that the samples shall be 
taken from packages representitig not less than 5 per cent of the 
whole lot inspected, and each sample divided into two equal parts, 
properly labeled, one duplicate to be retained by the party whose stock 
is sampled and the other used b}^ the station for analysis. No provi- 
sion is mad(‘ hy this law for a guaranty of the composition of feeding 
stuffs and no penalty for selling inferior goods. However, through 
the infliu'nce of the station a considerable number of large manufac- 
turers and job})ers have been led to place guaranties upon their goods, 
and intelligent farmers have been aroused to the desirability of buying 
feeding stuffs only on guarant}’. 

The same year (1K97) the State of Maine enacted a law for the 
inspection of feeding stuffs much more comprehensive in its character, 
and this law has served as the })asis of laws since passed by several 
oth(u* States, 

The concentrated feeding stuff's coming within the scope of the 
Maine law' include linseed meals, cotton-seed nu*als, pea meals, cocoa- 
nut meals, gluten meals, gluten fi'cds, maize feeds, stari‘h feeds, sugar 
feeds, dried breviers' grains, malt sprouts, hominy feeds, cerealinc 
fe(»ds, rice meals, oat feeds, maize and oat (diops, ground )>eef or lish 
scraps, mixed feeds, and all other material of similar nature, not 
including hays and stmws, the whole seeds or unmixed meals made 
directly from the entire grains of wheat, rye, barley, oats, maize, 
buckwheat, an<l broom corn, or wheat, rye, and buckwheat l)ran or 
middlings. 

The I’onccmtrated f(H'ding stuffs as defined are required to bear a 
label stating thf* number of net pounds in the package, the name or 
tnule-mark of the material, name and address of the manufacturer or 
shipfK'r, and the pt'rcentagc of crude protein and of crude fat, as 
determined by the metlKKls adopted at the time by the Association of 
Official Agricultural Ohemists. Before offering a concentrated feeding 
stuff* for sale in the State, the manufacturer or dealer must file wdth 
tlie director of the Maine Experiment Station a certified (*op3' of the 
label to be used on each brand, accompanied, when requ€'sted, by a 
certified sample of the feeding stuff. This is not required of local 
dealers when the manufacturer or importer havS complied with the 
laws, otherwise the local dealers are liable. An inspection tax of 10 
cents per ton is to be paid to the director of the Maine Station, who 
in return furnishes tags to be affixed to each package stating that the 
specified charges have been paid. The inspection taxes received by 
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the director are paid over to the treasurer of the Maine Station, who 
is re(juired to make an annual report of receipts and expenditures 
from th(‘ fund, and to turn over to the State treasury all receipts in 
excess of $3,000 per annum. 

The inspection is conducted by the director of the station, who is 
authori/.ed to tiik<' sampl(‘s in person, or by deputy, not exi‘eeding 2 
pounds in weight, from any lot or package of concentrated commercial 
feeding stuffs which may he in the possession of any manufacturer, 
importer, or dealer in the State, the sample to be drawn in the presence 
of a n‘presentativ(‘ of the dealer. The mixed sample is divided into two 
e(|ual i)arts, propeily labeled, and one part taken for the inspection, 
while the other is retained by the dealer. The nvsults of the inspec* 
tion are published in reports or bulh*tins from time to time. 

Failure to comply with the provisions of the law is punishable by 
a fine of not more than $100 for the lirst offense and not more than 
for each subse(|uent offense. The secretary of the State board 
of agriculture is made the prosecuting officer umhu* th(' la\\, b(*ing 
notified of any violation of its provisions by the director of the 
experiment station. Upon learning of violations of the a(‘t thi‘ secre- 
tary is recpiin'd to notify the manufacturer, importer, or dealer and 
give him not less than thirty days in which to comply with the 
re({uirements of the act. No pros(^cution relative to tin* quality of 
concentrated fec'ding stuff' is to be made if the same is found substan- 
tially ecjuivalent to th(* guaranty. This law went into (‘ff‘e(‘t ()<*tober 
1, 1S97. 

The Vermont law, which is modeled on tin* Maine law-, was ])assed 
in ISffS and went into effect July I, It differs from the Maine 

law in s(jm(‘ minor details. Jt charges the dii*(H*tor of the Vermont 
Fxperiment Station with tin* carrying out oi the law and the insi)ec* 
tion in practically the sann* manner as the Maine law. It provides 
that the percent>ig’(' of crude fat need not be guaranteed when it is 
less than 3 per cent. To facilitate the inspection the law retjuires 
that all manufacturers and importer’s of concentrated commercial 
feeding stuff’s shall, upon nniuest, furnish the dm*ctor of the station 
with a complete list of the brands of feeding stuffs which they sell in 
the Stfitc*, and the names of their agents. 

The inspection tax received by the director is to be paid to the State 
treasurer, and from this the* station is to be reimbursed for the expense 
of (‘arrying out the inspection, in no case in excess of the amount of 
inspection tax received. 

The penalty for noncompliance with the law is fixed at $50 for the 
first offense and not more than $100 for each subseejuent offense. The 
director notifies the State treasurer of all violations of the act and the 
lather institutes the prosecution. 

The laws of Connecticut and Rhode Island, both of which went into 
effect July 1, 1899, are almost exactly alike and are both quite similar 
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to the Maine law. The Connecticut Jaw includcH in its scope brans and 
ujiddlings, although State inspection laws generally exempt these 
mat('rials. Neither the Conne<;ticut nor Rhode Island law imposes 
an inspection tax. The Connecticut law makes no provision of funds 
for its execution, but the Rhode Island law carries an appropriation of 
$1,300 per annum for that x>iiipcse. Both laws provide the same 
penalty as the Maine law, prosecution under the law being in the 
hands of the State dairy commiHsioner in the case of the C'onnecticut law 
and the board of managers of th(‘ Rhode Island College of Agriculture 
and Mechanic Arts in the case of Rhode Island. 

February 13, 1890, the North Carolina general assembly passed what 
is known as the ‘’^pure food law/' which went into etfect on August 1 
of <h<* same year. Cnder this law feeding stuffs are anal 3 ^zed as well 
as foods, since the law declares that the term food" shall include all 
articles used by man or domestic animals for food, condiments, or 
drink, whether simple, mixed, or compound. 

The State hoard of agriculture is intrusted with the carrying out of 
th(‘ provisions of the law and is authorized to collect samples, make 
examinations, and publish tlu' results; to cause all com])ound, mixed, 
or blended products to be properly branded; to describe how' this shall 
])e done; to tix standards of strengtli, (juality, and purity, and to 
j>ublish lists of articles exempt from tlu‘ provisions of the act. When 
adulteration, misbranding, or otlnu* \iolation is evident, the board of 
agriculture is directed to certify the fact to the pro^HU* soli(dtor, who 
shall prosecute without delay in ev(‘ry case. 

The law' provides that any person w ho shall knowingly manufacture, 
s(*ll, expose for sale, or hav<‘ in his po.ssession with inhmt to sell any 
article of food w hich is adulterated or inisbnuided, or who shall violate 
any of the provisions of the act, shall be guilty of a misdemeanor and 
be fined not to exce(‘d $290 for the tirst offenst* and for each subse- 
(pnmt otfense not exceeding $30(b or be imprisoned not exceeding one 
year, or both. 

The law' also provides for the jmrchaso of samples for analysis, and 
failure to inmiplA with this provision or hindering the work of the 
State chemist is declared a misdemeanor, punishabh^ by tine of not 
more than $ltH) or hy imprisonment for not more than lt)0 days, or 
both. 

All tines, less legal costs and charges, shall be paid into the trinisury 
of the State for the benefit of the department of agriculture, to be 
used exclusively in executing the provisions of the pure-food law. 

The New York law, which went into effect De<*ember 1, 1899, is 
likewise very similar to the Maine law in its general provisions, but 
differs in requiring a license fee of $25 annually by each manufacturer, 
importer, or dealer. These license fees are transmitted by the 
director of the station to the State treasurer, and are used iii defiuy- 
S. Doc, 148, 58-2 'M 
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ing the» expense of the inspection and in enforcing the provisions of 
the law. Th(‘. penalty for failure to comply with the piovisions of the 
law is the same as in the case of the Maine law, and is enforced by the 
State commissioner of agriculture. 

A clause relating to adulteration of meal or ground grain with mill- 
ing or manufacturing offals is added, providing that such adulteration, 
unless plainly marked or indicated upon the package, shall l)e punish- 
able by a fine of not less than $25 nor more than $100 for each offense. 

The New Jersey Station from time to time voluntarily made quite 
comprehensive studies of different elapses of concentrated feeding stuff's, 
show ing the variation in percentage composition and in relative price. 
Tlie legislature on March 15, 1000, passtxl a law regulating the sale 
of feeding stufls in New^ Jersey^ wdiich is very similar in its provision 
to the Maine law. The expeu-iment station is authorized to secure the 
collection of samples of eveiy kind of material used for feeding 
domestic animals, to analyze them, and to publish the results. Penalties 
varying from $25 to $200 are provided for violating the provisions of 
the law^ 

On April 5, 1900, Maryland adopted a feeding-stuff law^ regulating 
the maniifaeture and sale of concentmted feeds, the law^ being similar 
in many resp(‘cts to that of North (Carolina. The State chemist of 
the Maryhind Agricultural College is recpiired to collect and analyze 
samples, and the manufacturer, imi)()rter, agent, or seller of the feed- 
ing stuff is re(pnred to pay to tlu^ tr(‘asiirer of the agricultural college 
an inspection fee of $20 for each brand, and shall r(‘-ceive from the 
treasurer a license. Failure' to (‘oniply with the law carries a ])oimlty 
of $100 to $500, or, under certain conditions, iniprisonrnemt of not less 
than one or more' than six months, or both fine and imprisonment. 

The Pennsylvania legislature passed a feeding-stuff law April 25, 
1901, which went into effect on the 1st day of October of tlu^. same 
year. The' State se'cretary of agriculture is intrusted with carrying 
out the provisions of the law, the neci'ssary expenses being paid out 
of the State treasury, the maximum amount wiiich may be expended 
being not more than $5,000 a year. Failure to comply with the law 
carries a penalty of $50 to $100 and e‘osts, including expenses of analy- 
sis under certain (‘onditions, with the alternative of from ten to thirty 
days’ iinprisonme*nt in certain case's, or both fine and imprisonment. 

May 18, 1901, the Wisconsin legislature passed a law, wdiich went 
into effect July L of that year, regulating the sale and analysis of con- 
centrated feeding stuffs, which is also similar to the Maine law. The 
director of the State experiment station is required to analyze or 
cause to be analyzed at least one sample of every concentrated feeding 
stuff sold or offered for sale under the law. The penalties provided 
for violating the law range from $25 to $200, 

The New Hampshire legislature passed a law regulating the sale of 
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concentrated feeding ntuifs in 1901, which went into effect December 
1 of that year. The law requiren that each manufacturer, importer, 
agent, or seller of any concentrated commercial feeding stuff’ shall 
pay annually to the State a license fee of $20. The secretary of the 
State board of agriculture is instructed to have analyses of the feeding 
stuffs offered for sale made at the State station. Selling or attempt- 
ing to sell any commercial feeding stuff without complying with the 
requirements is punisha})le by a fine of not more than $100 for the 
first offense and not more than $200 for each 8u})sequent offense. 
^‘Any person who shall adulterate any kind of meal or ground grain 
with milling or manufacturing offals, or any other substance what- 
ever, for the purpose of sale,” without stating the fact plainly, or 
who shall sell, or attempt to dispose of such goods, unless their true 
character is indicated, shall l>e fined not less than $25 nor more than 
$UK) for each offense. The carrying out of the provisions of the law 
is intrusted to the Sttitc board of agriculture, acting through its secre- 
tary, and the State experiment station. 

For a time the Tennessee Sbition conducted an inspection of (*otton- 
seed nuials, though such inspection has not been recjuired by State law. 

In all the Stateshaving feeding stuff' control laws publications are 
issued from time to time, giving the text of the laws and i*esults of 
analyses of feeding stuffs, lists of feeding stuff's on sale with guaran- 
t('ed comi)osition, and similar dabi. In those States in which the 
carrying on of the laws is intrusted to the experiment stations, these 
[Hiblications are issued as sbition bulletins or are included in the annual 
r(‘ports. 

Til geneml it ma}' be said that the laws providing for feeding-stuff’ 
inspection have accomplished a great amount of good in diminishing 
the sale of worthless material, instructing the people in regard to the 
composition of f(‘ediiig stuffs and their comparative value, and at the 
same time promoting tlie interests of honest manufacturers and dealers, 

ADtTLTEBATIOM OF FEEDING STUFFS. 

The inspection work carried on in the United States necessarily 
involves the examination of feeding stuff's with a view to the detection 
of adulteration or sophistication, and, as has been previously noted, 
such legislation has in gonenil resulted in the sale of concentrated 
feeds which are free from adulteration in Stales with a feeding-stuff 
law. 

In a recent publication of the New Jersey Stations, L. A. Voorhees 
and J. P. StreeU* described two materials which are new adulterants 
in the New Jersey feed markets. One consisted of the hard, flinty 
hulls of the rice grain and has been sold under the misleading name 


«New Jersey Btas. Bui. KK). 
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of iiH'al/’ The other consisted of the entire hull of the coffee 

berry and has been sold under the misleading' name of ‘‘cornaline.” 

J. H. Lindsey'^ published data regarding the extent of feeding-stuff 
adiiltei-ation in Massa(‘husetts, and mentioned new feeds which had 
been pla(*ed on the market. 

FEEDING EXPERIMENTS. 

(renerally speaking, the feeding experiments with farm animals in 
the United States have been (‘onducted at the experiment stations. 
The f(‘eding stuffs and rations tested and the problems studied are very 
varied. The number of experiments published during the period 
covered l)y this compilation is fairly large, and any adequate summary 
of the woi*k would be too long for the purposes of this paper. The 
following table, which shows the number of publications reporting 
such expei-iments issued by the stations, gives an idea of the scope of 
the work: 


Nuinher of pahUrailoriH re feeding e.ep(riment» made irdh different farm aninud^. 


statu nivS. 

_ _ _ i__ 

Cattle 

and 

steers. 

A 

Horses 

and 

mule.s. 

i Sheep 

Pigs. and j ^ f 

j lambs.! 

1 


2 

1 

I 1 



! 

2 1 




1 


1 

1 

J 2 





(Joiiiiocticut StorrH Slutum ' 


I 1 




2 



2 

Geor^fia Station 1 

Idaho Station i 

! 1 



1 


2 

4 

1 1 



indiana Station ! 

Iowa Station 

1 



4 

2 1 3 




1 

Kentucky Station ' 

1 

1 


1 

LouiwaTia Station 


1 

i 

Maine Stati(»n [ 


3 

2 

1 

Ma^^saehiiyetts Station 


3 1 



Miehi^fan Station j 

1 




1 

2 

3 

1 

1 1 1 . .. 

Station * 

4 

' 1 


4 


1 


h 

2 ’ 1 

1 

3 Ti 

Nebraska .Station | 4 

2 

2 

2 

Nevada Station ' 




1 

Nt‘w Haniijshiro Station 


i 

1 

New J ersev Stali«>nH 


? r, 


New York Cornell Station 1 


1 ' 1 
l 2 


1 

New York State Station , 

North Uakota Station ' 



j 

Oklahoma Station ' 

a 


‘'3 1 

Oregem Station 

' 

1 

1 i'l 

IVniiHylvania Station • 2 { 

... 

4 

t 

1 1 


1 1 1 



South Carolina Station i 


1 1 1 


1 1 ' 1 

South Dakota Station | 



^ 1 yt ^ 

Tennessee Station 1 

2 

i 1 


1 ' 1 

rtiih .Station 1 

1 

1 ' 1 

] 

1 1 

Vermont Station 

! 11 


Virginia Station 

1 




WaHhingfon Station 

i 


1 1 1 

Wiseonsin Station ! 


2‘ 


13 4 

West Virginia Station 

1 

8 .. 


' 1 

Wyoming Station 1 


1 

2 

i 9 





1 ^ 

Total 10 

44 

16 56 

8 

46 1 82 1 

1 


« Massachusetts Bta. Rpt. 1902, ]>. 52. 
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A few feeding experiments have been carried on by American 
investigators not connected with experiment stations, thus Margaret 
B. Wilson" studied the growth of Hu<*kling pigs fed on a diet of 
skimmed cow’s milk. 

Several investigators have reported more or less extended data 
regarding the feeding value of molasses for horses; for instance, (1. H. 
Borns reported tests in which molasses was successfully employed as a 
part of the ration for a large numl>er of horses for a considera])l(‘ time. 

A number of the stations have published general discussions of feeding 
problems and summaries of the results obtained. A number of text- 
books and otluu* treatis(is discussing the subject have also hefui issued. 
Several publications have been prepared by American authors which 
discuss the feeding of squabs and pigeons and quails in captivity on 
the basis of })ersonal expeibmce. 

The following w orks by station otficials dealing with the general sub- 
ject of feeding should be mentioned: The Feeding of Animals, 1)y 
W. H. Jordan; New York, 1901. Feeds and Feeding, fourth edition, 
by W. A. Henry; Madis(ui, Wis., 1902. The Principles of Animal 
Nutrition, by II. P. Arnisby: New York, 1903. The Chemistry of 
Plant and Animal Lif(\ by H. Snyder; Easton, Pa., 1909>. 

DIGESTIBILITY OF FEEDING STUFFS. 

At about tlie date stated as the beginning of the period cov(*red by 
this summary, a l)ulletiu was ])ublislied f)y W. H. Jordan and F. 11. 
Hall,' summarizing the American digestion experiments w ith farm 
animals, exclusive* of jauiltr^ . Since that time a num))er of the stations 
have issued bulletins discussing the subject and have published more 
or l(‘ss complete summaries of <*oefticients of digestibility. One of 
theses by J. B. Lindsey and N. J. Hunting,'^ of the Massachusetts Sta- 
tion, contains a reasonably complete summary of the American w’ork, 
including the results of the experiments with ruminants, sw ine, horses, 
and poultry. A summary of digestion experiments with sheep car- 
ried on at the Massachusetts Sbition was rei^ently published by »!. B. 
Linds(*y et al.'' 

The experiments on the digestibilitv of different feeding stuffs 
published during the pei’iod under consideration include the following: 

The digestibility of Kafir corn, maize, and cowpeas, ground and 
unground, was tested with chickens by J. Fields and A. (L Ford.-^ 

H. vSnyder and J. A. Hummel^ studied the digestibilitv of hog-millet 
seed with a pig, finding that this material is equal in digestibility to 

»Amer. Jour. Physiol., 8 (1902), No. 3, p. 197. 

^Amer. Vet. Rev., 26 (1902), p. 616. 

<’IT. 8. Dept. Agr., Office of Experiment Btations Bnl. 77. 

^Massachusetts 8ta. Rpt. 1901, p. 195. 

Massachusetts 8ta. Rpt, 1902, p. 82. 

/Oklahoma Sta. Bui. 46. O' Minnesota Hta. Bui. 80. 
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barley, wheat, and shorts, but is inferior to corn meal or oil meal. The 
experiment is interesting, since the method of separating the feces 
was the same as that commonly used in ex])eriments with man, namely, 
charcoal was given with the last meal Iwdore and the first after the 
test. This imparts a characteristic color to the feces. 

W. H. Jordan and C. (r. Jenter" studied with sheep the digestibility 
of comrnt'rcial oat fet‘d when added to a grain ration. 

The digestibility of some of th(‘ nonnitrogenous constituents of a 
number of feeding stuffs was tc^stc^d by (ir. S. Fraps^' in experiments 
with sheep, the matcnnuls studied including timothy hay, green rape, 
crab-grass liay fc'd alone and with cowpea meal, and corn bran and 
rice bran. The constituents studied included the different members 
of thc^ carbohydrate grou]). According to the author the constituent's 
which make thc^. nitrogen-fi*ee extract should be armnged in thei fol- 
lowing order as regards digestibility : Sugm*, stai'ch, pentosans, and 
‘‘remainder.'' Tire crude fiber he divides into pseudo-pentosans and 
residue, the fornnu* making up from 0 to 14.4 p(‘r cent of the crude 
fiber, and being as a rule h*ss digestibh^ 

J. Fi(dds and A. (1. Ford^ studied the dig(*stibility of a numlMU* of 
coarse fodders with shcM'p, tlie different sorts of forage including Kafir 
eoiTi, corn, sorghum, black-rice corn, and inilo maize. 

J. M. Bai-tlett'^ studic'.d with shc'ep the digestibility of clover hay, 
clover silag(‘, c*orn iiu'al fed with clover hay, hay (mostly timothy), 
c^ats, oat and pea hay and silage, oat and vetch ha\ , two mixed fe(‘ds, 
and corn germ. 

In experiments with sheej) »1. B. Lindsey^ studied th(‘ digestibility 
of millet, millet ha} , millet and soy-bean silage, coi’n and soy-bean 
silage, hay (large!} June grasses), meadow fescue, Kentu(*ky blue 
grass, tall-oat grass, distillery grains, oat feed, ryi^ b^ed, Cleveland flax 
meal, and a commercial feed. 

In an extended investigation of lh(‘ amount of bied re([uired by sheep 
for a maintenance ration, W. W. Cook/ studied the digestibility of 
timothy hay alone and fed with corn. 

Ck (j. Hopkins studied with steers the digestibility of corn fodder 
(ground (*orn and cobs and shredded stover) and shredded corn stover, 
ile found that the value of the material was increased by grinding and 
shredding, shredded corn stover closely resembling timothy hay in 
composition and digestibility. 

H. E. Stockbridge, in experiments with steers, studied the digesti- 
bility of cassava fed with cotton-seed hulls and cotton -seed meal. 

In a digestion experiment with steers made by H. K. Miller^ the 
digestibility of green velvet bean vines and hay was studied. 

^/New York Slate Sta. Bui. 166. / Pennsylvania Bta. Rpt. 1601, p. m 

North Carolina Sta. Bill. 172. ^Illinois 8ta. Bui. 58. 

^ Oklahoma Sta. Bui. 46. A Florida Sta. Bui. 55. 

Maine Sta. Bui. 67. f Florida Sta. Bui. 60. 

Massachusetts Sta. Rpt. 1900, pp. 33, 50. 
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II. Snyder and J. A. Huinmel^ in experimentn with «teers wtudied 
the digestibility of alfalfa hay, alone and fed with corn meal with and 
without a stock feed, and green alfalfa fc'd alone and with barley and 
mangels. In the authors’ opinion these trials indicate that in digesti- 
bility alfalfa hay is etpial to red-clover hay. It was more digestible 
when fed wdth the grain than when fed alone. 

The U tah Station made artificial digestion experiments with the 
whole plant, leaves, stalk, and flower of the (rolden Vine field pea, and 
discussed the feeding value of the different parts of tlie plant and of 
the whole plant as compared with other fetniing stuffs. 

The digestibilit}" and feeding value of rice bran was studied at the 
luouisiana Station by C. A. Browne, jr.' 

tl. H. Linds(^y'' studi(‘d with sheep the digestilality of pentosans and 
other (‘onstituents of the (‘arlK)hydrate group in feeding stuffs, the 
conclusion being reac hed that pentosans were as digestible as ^'any of 
the oth(*r fodder groups (except in the presen(‘e of exc^essive incrusting 
substanc('). and the digested material is practically utilized in the 
animal organism to the same degree as the other carbohydrates."’ 

Th(‘ digestibility of a number of edible oils, including cx>tton-seed 
oil, was studied by ♦!. F. Moore" with mice and gnija^a pigs. 

METABOLISM EXPERIMENTS. 

In connection w ith digestion experiments the ir}C‘ome and outgo of 
nitrogen is fnujuently determined. This was done in W. W. Cook’s 
study of the maintenance* ration of sheep and in H. Snyder aiid J. A. 
Ilummel's study of the digestibility of hog millet. 

One of the most imporhint of re(‘ent contributions to the theoretical 
discussions of metabolism, (^sp(H*ially the metal K)lism of energy, is 
II, P. Arm>bv’s*^ recent v^olume, entitled ‘■^Principles of Animal Nutri- 
tion,"' which summarizes, in systematic* form, the available information 
which has ac‘(aimulated in recent yc'ars regarding the principles of 
animal nutrition, espc^cially from the shindpoint of energy. 

A n'spiration calorimeter of the Atwatei'-Rosa tyj)e, suitable for 
experiments wdth steers, has l)een constructed at the Pennsylvania 
Experiment Sbition by H. P. Arnisby and fl. A. Frics,^' cooperating 
with the Bui‘eaii of Animal Industry of this Department. (See also 
p. 5 Pd.) After th(» accuracy of the apparatus had Ix^en demonstrated 
by tests in which alc*ohol w^as burned in the respiration chamber, 

Minnesota Sta. Bui. 80. 

^ ITtah 8ta. Bill. 00. 

<■ Louisiana Planter, 80 (1903). p. 383. 

Massachusetts 8ta. Rpt. 1902, p. 09, 

^ Arkansas Bta. Bui. 78, 

/ Frimnples of Animal Nutrition, by H. P. Armsby, Ne^v York, 11X)3. 

9 l^ennsylvania Bta. Rpt. 1902, p. 280. 
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experiments were carried on with a steer to study the available energy 
of timothy hay." On the ]>asis of theoretical considerations the 
authors came to the conclusion that for cattle a maintenance ration 
is a question of tissue replacement rather than of heat production, and, 
therefore, that the value of a given feeding stuff for maintenance 
depends upon the availability of its energy. For instance, it is at least 
very probable that the work of digestion and assimilation in the ease 
of a material like corn meal would b(‘ materially loss than in the case 
of hay; or, in other words, that a larger percentage of the enei'gy of 
the grain would be available for the mainttmance of tissue. It would 
follow from this that in case of a ration consisting largely of grain, a 
less amount of material or of mebibolizable enei’gy would he required 
for maintenance than in the case of a ration consisting exclusively of 
coarse foddei. In other words, the maintenance ration is a \ariable 
rather than a constant, depending upon the kind of food used. In the 
experiments reported the maintenance ie(piirement of the steer, as com- 
puted, was 10,71(1 calories, the average weight of the animal during 
th(' experiment being approximately 410 kilograms. On the assump- 
tion that the maintenance re(juirement is proportional to the two-thirds 
power of the live weight, this eipials 12,l07 caloric's jier .^>(»0 kilograms 
live wc'ight. 

An important feature of the experiments is the information they 
aflord regarding the substituting value of nutric'iits. This and other 
theoretical questions connected with the metal)oli'«m of matter and 
energy are discussed at length. 
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By (’. B. Smith, 

JJortinjIlnral Editor, Office of Ej'perimerd Station h. 

Farm prolileins are not solved in a day. Often they are not alike two 
years in sueeession or in two contiguous localities. But they come up 
with each i-ecurring season and the experiment stations are asked to 
solve them. The stations, locat(‘d undi^r widely varying cliniatii* and soil 
conditions, undertake their solution. From time to time bulletins and 
reports are published showing the results olitained. These may cover 
but one phase of the suliject as studied at oiu* or mor<' stations. Other 
stations in other States may be calbn^l upon to study different phases of 
the saim* problem. Thus data accumulate*. A single bulletin may 
show ))ut little progress. If on<‘ read that alone* it might s(*em that 
tlu‘ advance* in agricultural knowledge* was .slow and fragmentary. 
It is not, he)wever, by considering the individual re*sults seemred at one 
station in one* year that the* amount of work ac'cemiplished or the pres- 
ent status of a farm jiroblem e*an be ascertained, but by study of the 
combined results .secure*d at all the stations for a se*ries of years. When 
all the* results se^e‘ure*d over a long period of time at all the statieins ai'e 
brought togethe*!*, it is e)ften surprising te> tind he)w large a number e)f 
jiroblems have been worked out. This is e\specially true* of all e>ur 
more cennmon field crops and orchard fruits. To illustrate this and 
to she>w just what the nature* eif the work is that has ])e(*n done and 
the advance that has been attain(*d in a particular line, it is jiroposed 
to assemble the* r(*sults thus far secure*d at the statieins with the one 
creip -apples. 

No fruit is so largely grown in Ameri(*a as the*, apple. The numl)er 
of apple trees and the yield of apples in bushels far exceeds that of 
all oth(*r fruits combine*d, including citrus fruits and grape\s. It is ne)t 
strange, therefore, that since the establishment of the agri<*ultunil 
experiment stations throughout the country more than 170 bulletins 
and report^s should have lK*en issued on the culture of apples. A large 
number of these publications report the results of experimental work 
to show the effects in orchards of clean cultivation, sod, cover crops, 
fertilizers, root pruning at transplanting, different-lengtli root grafts, 
crossing, girdling, thinning, harvesting, storing, cold storage, comjX)- 
sition, utilization, and other problems. It is work along these lines 
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that has })oon reviewed in this article. The work with varieties and in 
sprayin^^, and studies of the diseases and insects affecting apples, have 
been omitted. So much has been done along these lines that, if prop- 
erly reviewed, it would fill a volume. Attention in this article has 
therefore been centered on the other <|uestions relating to apple grow- 
ing which have b(*eii investigated by the sbitions. 

PEBIOB OF GROWTH. 

In investigating the growth of the branches of apple trees the Wiscon- 
sin Station found" that active branch growth ceased one year June 4, 
while the following year it continued on many tre(‘s until October 1. 
Cultivation or late rain and favorable weather may induc(> trees to 
make a second growth, commencing the middh* of July or later. One 
insttin(‘e is cited where, out of 325 trees that had made a se(^ond growth, 
(lb per cent W(‘re in cultivated ground and 21.1 per cent in sod. On 
the cultivated soil the bi-jinch growth on many trees w^as as nui(‘h as 
one-half inch pm* day. Many apple grafts, top-worked, continu(‘d to 
grow si'vcrtil wcM'ks later than the sto(*ks. Th(» bark was set on many 
of the smaller branches by August 15, whih‘ on the larger trunks it 
could still !)(' peeled at that date. Another season the bark sli])ped 
readily on all branch(‘s up to September l/S, and on tbe larger braiu'hes 
to Septemb(‘r 25. Root growth was found active one season as late as 
October f>, although no growth of twigs had oc(*urred on any of the 
trees later than July 1. 

In Tennessee the experiment station found'' that, as a gen(M*al 
rule, apjde shoots make their principal growth in length bef(U*e .fuly 1 
and that the outermost shoots finish their growth in length sooner 
than the lower shoots. An (examination of the growth of buds on the 
various trees showed that 50 per cent of all the buds found on Jonathan 
in 1900 above the lowi'st limb started into growth by June 30, 1901, 
and 15 per cent had made shoots three-fourths inch long or more. 
With York Imperial fiO per cent had started into growth and 2S per 
cent made shoots. 


APPLE BUDS AND POLLEN. 

An extended study has been made by the Wisconsin Station of the 
development of apple buds and the germination of apple pollen. It 
was found that leaf buds and flower buds are not structurally distinct. 
Ever\" bud on the apple tree is formed as a leaf bud and every bud on 
the tree has the power to become a flower bud. I^eaf and flower buds 
are, in a measure, interchangeable. By pruning awa}" the branch 
immediately above a flower bud it may be converted into a leaf bud, 


O Wisconsin Bta. Rpt. 3900, p. 3. 
^Tennessee Sta. Bui., Vol. XIV, No, 4. 
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and by rinj^in^^ a branch just >)elow a leaf bud it may be converted 
into a flower bud. Factors which tend to the formation of flower 
buds are any restriction of prepared food in the bramdies, sut;h as is 
caused })y rin^^in^ or a wrinkling of the bark formed by the union of 
the fruit spur with the branch which supports it. Dry weather is also 
conducive to the formation of flower buds, since during such dry 
p(‘riods evaporation through the leaves is rapid and sap l)ecomes con- 
centrated and rich in prepared food. Flower buds are then formed in 
portions of the tree where there ma}^ be no restrictions to the move- 
ment of the sap, as at the end of young shoots. Whenevei* the watcn* 
supply is in(‘reased the tendency is to wood growth and tht‘ formation 
of leaf ])uds. A decrease in water supply tends to make flower buds. 
A normal gi’owth is a<*companied by normal formation of flowers. 
When th(' fruit spurs of a healthy tree push into growth or sap 
sprouts start freely from the old WT)od, growth is abnormal and fruit 
production is postponed.'^ 

Th(' first (‘lear evidence of flower buds on the apple tree was found 
one season June 80/' Another season flower buds for the most jiart 
were formi'd b(*tw*etm August 1 and September ?>/ Flower buds do 
not usually form until active w'o<xl growth for the season stops. At 
that time they may begin and continue until cold weather ^ets in. 
The same fruit s})ur has been found to fruit annually in some instances, 
instead of biennially, as has sometimes been claimed. In the flower 
buds the calyx and re(*eptacle are first to appear, next the stamens and 
p(‘tals, w^hich are apparently outgrowths of the calyx or receptiude, 
and finally the pistils, which are extremely slow^ in developing. The 
observations indi(*ate that flow er buds seldom or never revert to leaf 
buds, though the}^ iiui}' not develop into flowers for several seasons. 
If In^avily shaded they may never bloom; but during very favora}>le 
seasons for the formation of flow^ers all the 1-yoar old, 2-year old, and 
8-year old flower buds, many older buds, and some buds formed during 
the year, may form embryo flowers. This explains why an excessive 
fruit crop is always follow’^ed by a scanty one. ‘‘There are no reserve 
buds. Only the buds formed the preceding season are developed, and 
the draft on the tree iiece.ssjiry to develop so many apples prevents 
many of these from forming flowers, even if they are of the annual 
flowering variety.” 

While the production of flower buds on the apple tree is large!}" 
controlled by climatic, conditions, a number of other factors also enter 
in over which the orchardist has control. The temperature may be 
modified by planting on the north or northeastern slopes. Early 

^Amer. Gard., 22 (1901), No. 382, p. 330. 

^>WieconBin Sta. Rpt. 1899, p. 289. 

c Wisconsin Sta. Rpt. 1901, p, 304. 
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8prin^^ plowing and frequent Bliallow cultivation will preserve a ^rood 
supply of moisture in the soil, which is so essential to the growth of 
healthy leaves and buds. In seasons of excessive/ rainfall the gi’ound 
may h(' loft uncultivated to hasten evaporation. In the Northern 
States it is desirable for the formation of flower buds that wood 
growth come to an end about July 1. Should growth continue after 
this date it may be checked by moderate root pruning. This can be 
accom})lished by plowing a furrow down the rows each way, followed 
by a subsoiler, so that the small roots on each tree (^an be cut off. 
Plowing should be followed by a cover crop to evaporate any excess 
moisture in the soil. 

At th(^ Khode Island Station^ a study was made of the effect of light 
on bud de^'elopment. An examination was mad(‘ of the number of 
flow(u* Inids on limbs exposed to sunlight as (‘ompared with those on 
lim])s partially shaded. The proportion found was 1S2 clusters on 
limbs in sunlight and only bSfl on limbs partially shaded. This sug- 
gests the desirability of thinning out the tops of trees that become too 
luxuriant in wood and leaf growth, so that more flower Imds may be 
produced. 

The Canada Kx])erimental Farms rejxu’t some experiments in which 
whitewash covering the trees appeared to have but litth* effect in 
retarding the sw(*lling of apple Inids in the spring. iMulching ap})les 
with strawy manure in winter when the ground was dee])ly f rozen and 
covered with 8 to 12 inch(\s of snow' did not retard leafing and blos- 
soming the following spring. 

Some of the conditions controlling the germination of ap])le ])ollen 
ha\'e been studi(xl and reported upon by the Wisconsin Station.' In 
a saturated atmosphere undcu’ a bell jar apple anthers failed to burst 
affer fifty-six hours, w'hih‘ in dry air the anthers on dupli<*ate twigs 
had practically all burst. The experiment is believcxl to indicate that 
during periods of ])rotracted rain, or as long as the trees an* wet with 
rain or dew or envelo])e.d in fog, practically no anthers burst and there- 
fore no pollen is waited. The anthers were not found to swell per- 
(‘eptibly until the maximum temperature reached 70"^ F. Other 
laboratory experiments with blossoms indicate that pollen is discharged 
freely only in warm and dry weather. At a temperature of 40^^ to 
51^ F. pollen germination was very feeble, a fact which indicates that 
the vitality of the pollen is not likely to be injured by exposure to a 
prolonged rainy period if the weather remains cool. If it rises to 
or 70^^ F. the vitality of the pollen may be destroyed. 

Observations at the New Jersey stations'^ showed that no apples set 
when the fruit blossoms were not permitted to get dry during the 
period of pollination. 

« Rhode Island 8ta. Bui. 37. < Wisconsin 8ta. Kpt. 1901, p. 289. 

Canada Expt. Farms Rpts. 1899, j). 94. d New Jersey Stas. Rpt. 1899, p. 221. 
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LaboraU)ry invoHti^atioiis at th« New York State Station*^ nhowed 
that any of the ordinaiy insecticides or fungicidiis prevent the germi- 
nation of pollen on the stigmatic surface of the pistil if applied before 
the pollen reaches the pistil. In the orchard spraying mixtures largely 
prevented the pollination of the freshly opened blossoms and the set- 
ting of fruit. In some cases the spraying mixtures had a decisive 
corrosive effect on the tissues of the stamens and pistils. Blossoms 
which had been open several days }>efore spraying were not seriously 
injured by spraying mixtures, the fruit setting in abundance. The 
yield of a number of a ari(‘tie.s from spraying in bloom was slightly 
diminished, but the total marketable fruit was in nowise diminished. 
On the whole, there was no apparent injury as regjirds the resulting 
fruit crop in spraying orchards in full bloom. P'let<*her^" has shown 
that under normal conditions only about one blossom in ten sets fruit, 
even in the most favorable season and with the most productive varie- 
ties, so that many of th<‘ blossoms that open might be killed by spray- 
ing or otlnu'wise and still a full crop of fruit be secmred. 

SELF-STEBIIilTY IN APPLES, 

A(*cording to S. W. Hetcher,^^ orchard fruits can not be separated 
into self-sterile and self-fertile varieties, since self -sterility is not a 
constant character. Some varieties which are self-sterile under one 
condition may be self-fertih‘ under another. A number of the stations 
have made observations on the self-sterility or self-fertility of apples. 
Work at th(‘ Delaware Station^ during two seasons indicat<‘s that prac- 
tically all the more important varieties grown on the (^hesapeake pen- 
insula an' probably self-sterile, duly and Bough, both of little com- 
mercial imporhince, were the only varieties that set any considerable 
amount of fruit when self-[K)llinated. Astrakhan, Early Harvest, and 
Yellow Transparent were more or less self-fertile anti, under favorable 
conditions, might produce crops. The varieties that were found .self- 
sterile, or nearly so, were Early Kii)e, English Russet, Fanny, Gilpin, 
Gravenslein, (Hdmes, Lily of Kent, Missouri Pippin, Nero, Paiagon, 
Red Streak, Stark, Stamen, Strawberry, William Favorite, and Wine- 
sap. The self -fertile kinds were contiiu'd almost exclusively to sum- 
mer sorts. Gilpin, a winter sort, seta few fruits, but they dropped 
as the season advanced. 

At the Vermont Station'^ the following varieties were found to be 
self-sterile: Rhode Island (Treening, Ben Davis, Hawley, King, North- 
ern, Northern Spy, Porter, Reni Astrakhan, Red Kennedy, Roseau, Rox- 
bury Russet, Tolman Sweet, Wealthy, Westfield (Seek-no-further), and 
William FavorittL The varieties Baldwin, Esopus, and Fameuse were 


«New York State Sta. Btik 106. 
/>New York C'onieil Bta. iiuk 181. 


^ DelaM tin:‘ 8Ui. Rpt, 1901, p. 83. 
Vermont Sta. Rpt. 1900, p. 362. 
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slightly self-fertile. One Baldwin fruit set out of 150 blossoms cov- 
ered, 1 Ksopus out of 80 blossoms covered, and 1 Fameuso out of 223 
blossoms covered. 

At the Kansas Station/' Grimes Golden, Arkansas Black, and Mam- 
moth Black Twig failed to set a single fruit without cross-fertilization, 
and Huntsman was practically self-sterile. The variety Ben Davis, 
which was found self-slerile in Vermont and also in Canada, proved 
self-fertile at the Kansas Station. Twenty -six out of 100 blossoms of 
this variety covered set fruit. The self- pollinated fruit, however, was 
not so large or so vigorous as that from cross-fertilized blossoms. 
There was also a greater tendency of the self-pollinated fruits to fall 
from the tree Ixdore they attained the size of a hazelnut. Th(*y 
responded n'adily, liowever, to the pollen of almost any other vari(‘tv. 
Jonathan, Huntsman, and C/Ooper Karly proved especially valuable as 
pollenizers in orchards. The varieties C(K)per Early, Jonathan, Smith 
Cider, Smokcdiouse, White Pearmain, and Wine were all more or h‘ss 
self-fertile. 

Experiments in intercrossing varieties of apples at the Delaware 
Station indicate that Paragon, Stameii, Winesap, and Lily of K(‘nt — 
all weak polhm hearers except the latter - are intersterile and should 
not be planted together in commercial orchards for the i>urix)se of 
cross-pollination. Fletcher'’ found the varieties Bellflower, Primate 
Spitzenbiirg, Willow Twdg, and Winesap to tend toward self-sterility. 
The varieties StAirk, Longtield, and Tolman Sweet were self-fertih*, 
but min-h larger fruits of Stark and Longtield wen' obtained wlnm 
they were cross-fertiliz('d. There appc'ared to be no increase' in size 
from cross-fei*tilizing Tolman Sweet. 

In Canada H. S. Peart reports that the varieties Alexander, 
Baldwin, CJienango, Early Harvest, Greening, Holland, Twenty 
Ounce, and Ontario showed a certain amount of self- fertility when 
the blossoms were covered with paper bags. Tw’^enty-one other 
varieties were found self-sterile. The eight varieties which are num- 
tioned specitically as being self-sterile are Blenheim, Ben Davis, 
('anada R(‘d, King, Mann, Fameuse, Spy, and llibston. The Spy was 
found to bloom at the same period as Ben Davis and Princess Louise. 

The data secaired at the above stations show that a very large 
number of varieties of apples are self-sterile. Further experiment 
with other varieties is likely to increase the list of self-sterile 8oi*ts. 
The practical conclusion that can be drawn from this work is that large 
blocks of apples of a single variety should never be planted. Two or 
more varieties should be mixed in alternating rows. Varieties stand- 
ing next to each other should be such as will blossom at the same 
time and be capable of cross-fertilizing each other. 


« Industrialist, 29 (1902), No. 11, jk 16.3. 
& Delaware Sta. Rpt. 1901, p. 83. 


New York Ojrnell Sta. Bui. 181. 
Canad. Hort., 26 (1903), No, 9, p. 361. 
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In a Htudy of the blooming period of varieties of apples at the Dela- 
ware Station it was found that good tillage, spraying, fertilizing, (de., 
extended the period of flower-bud formation in the fall and seemed to 
prolong the blosHoming period in the spring, while on poor, unculti- 
vated soils the blooming period was shortened. 

In studying the agents of pollination in Kansas, Greene'^ found that 
honeybees wore most useful. lie found that bees w<irk(*d for the 
most part on the side of the tree away from the wind. With an east 
wind 20 tees were counted on the west side of a Huntsman tree in full 
I doom and but eight on the etist side. These figures were duplicated 
with other varieties. Bees wer<^ noticed to visit the sann^ flower five 
or six times within the course of twenty-five .or thirty minutes. 
While the honeybee was found the greatest agent in pollination, 
enough othen* bees were present to insure a (‘rop of fruit when the 
W(‘ather was favorable. Microscopic slides carefully prepared with 
adhesive material and plac(Hl at different distances from trees in full 
bloom in such a manner as to catch any i>ollen.that might be carried 
]>y the wind indicate that the wiml does aid in pollination, though 
not to any gr(*at extent in the case of apples. 

CKOSSINa. 

Ex^HU'iments in cross-breeding Russian varieties of apples at the 
Iowa Station would seem to indicate that “"hardiness follows largely 
tlu' mother variety and that the fruit is most frequently modified by 
the male parent.’' The Canadian experiment stations have reported the 
results of extensive w^ork in cross-breeding hardy v^arieties of apples 
and crabs for planting in the uncongenial regions of the Northwest. 
Of 200 of the hardiest varieties of apples and crabs planted at Brandon 
and Indian Head, none prodii<*ed fruits except seedlings of Pyrm 
bucrafa. The Idossonis of this apple have been cross-fertilized with 
pollen from such hardy improved sorts as ''Petofsky, Wealthy, and 
Ducliess, and also with pollen of Transcendent. Hyslop, and Omnge 
crabs. A number of trees from these crosses have fruited and the 
fruits have proved a great advanee on the original crab. Sixteen or 
sev(*nte(m varieties have been named and a number distributed through- 
out different sections of the Nortliw^est, While the apples secured are 
small, they make veiy good apple stiuce and jelly and promise to be of 
great usefulness to people in those cold regions. 

HOOT OBAPTINa. 

Several of the experiment stations have made experiments in using 
different lengths of roots and scions in grafting. The most extensive 


♦amhiBtnalist, 29 (1902), No. 11. 


&Iowa Hta. Buis. 14 and 32. 
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work along this line has been reported by the Kansas Station/^ The 
experiments extended over a number of years and included tests of 
the value of 24, 12, and b-inch scions grafted above and below the 
crown, and of the use of whole roots and of different-length piece 
roots. The longest scion uniformly produced the best trees, ))ut it is 
not believed tliat tlu^ increased growth is sufficient to pay for the 
expense and trouble of making 24-inch scions, and it is })elieved doubt- 
ful if it would pay for 12-inch scions. The growth on whole roots was 
soincwliat greater during the two years than on piece roots. The third 
year, however, this difference largely disappeared. An examination 
of an orchard s(4 with trees grown on whole roots, piece roots, and 
budded stock sliowed that the trees had made fully as good or bidter 
growth on the pi('c(' root and budded stock ten years aft(‘r planting as 
on the whole-root stock. The work of the station leads to the conclu- 
sion that the manner of propagation counts for little afbu* growth 
commences. Whole-root grafted apple trees are of no greater value 
to the buyer than trees. grafted on piece roots of 5, 4, or 2^ in(‘h(‘s in 
length. There was no constant difference in grafting an inch above 
the crown or an inch below it when the trees were set 8 or 4 inches 
deep in the soil. In these experiments th(‘ principal root growth was 
made at or just below the union of the stock and sc*ion. 

In experiments at the Illinois Station no better results were obtained 
with whole roots than with piece roots of the same size. Roots with the 
small side branches left on gave better results than roots of the same 
size with the rootlets cut away. Roots 5 inches long gave better results 
than roots 4 inches, 2 inches, or 1 inch long. When not trimmed, 
roots 5 inches long gave nearly as good nsults as roots 10 inch(‘S 
long. At the Alabama Station^’ 1 -year-old trees whi(*h had been 
grafted on the bottom half of roots made a bettm* growth than trees 
which had been grafted on the upper half of roots or on whole roots, 
and it is believed from the results obtained that the superior advam 
t>ag(\s claimed for whole roots are without foundation. In an exjieri- 
ment with Summer Wafer apples at the Oregon Station grafting on 
whole roots appeared to give slightly better results than grafting on 
either the lower half or upper half of the root. 

When the work at all of the different experiment stations in root 
gi'afting is carefully reviewed, the conclusion seems inevitable that, 
for all practical purposes, grafting the apple on pieces of roots 2i to 
inches long is likely to prove most profitable to the grower and 
ecjually satisfactory to the planter. 

^Kansiis RUi. Ruls. 65 and 106. ^Alabama College Bta. Bill. 98. 

^Illinois Hta, Bui. 21. d Oregon Sta. Rpt. 1901, p. II6. 
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FliANTING AMTD PBTTNING TREES. 

A comparison was made at the Nebraska Station" of the growth in 
the orchard of 1-year wliips, 2-3^ car whips, 2-yejjr tops on 3-year roots, 
and 2-year limb trees. At the end of three ycMirs there was a slight 
advantage in growth in favor of the 3-3^ear-old trees. The 2-3"ear 
limb trees stood second. The 1-year trees wen^ smallest, but had 
made a much larger growth relatively than the older trees. The 
results are believed to indicab' that it is better to [)lant 1-year trees, 
if available, rather than wait another y<'ar in order to get older trees. 
Cutting })ack apple trees after ])lanting to a mere whip is not believed 
to be good practice. While such trees are as lik(‘lv to livT, <h(*y lose in 
grow^th. Shortening the branch back about half seeiiu'd to give better 
results than not heading it at all and was much better than pruning 
to a whip. In a similar s('ries of exp<‘riments at the. Rhode Island 
Station/^ covering a period of three years. Professor Card came to the 
conclusion that, for practical purposes, the most rational method of 
transplanting trees in the orchard is to leav(‘ on all sound roots and 
shorten back the tops about half. Oth<‘r experiments at the Nebraska 
Station indicate that fall-planted trees do make some root growth late 
in the fall and earl}^ in the spring before leaf grow’th starts. Notwith- 
standing this fact, however, it is lM‘liev(‘d that fall planting will not 
prove as satisfactorv in that State as spring planting, because of the 
drying effects on the trees over winter. 

In W3X)ming^* a test was made of ('astern versus western grown 
trees. At th(> end of the V(‘ar 3H per ('ent of tin' trees obbiined from 
New^ York had died, w Idle onlv b per cent of those obtained from 
Colonulo had di('d. In another (‘xp('riment the figures were 32^^ \)er 
cent and IT [)er cent, resjx'ctivelv. in favor of wc'stern trees. 

In ex{>eriments reported b\’^ the Woburn Exix'i iment Fruit Farm in 
England, where trcH's wx're not cut ba(*k at planting nor subse(iuentl3' 
pruned, they wore straggling in form and th(*re was a general loss in 
vigor of growth. Nevertheless, the amount of fruit borne 1)3" such 
trees w"as in excess of the average. When the trees were cut back at 
planting and not subsequently pruniHl they assumed the general 
straggling form noted above, but suffered no loss in vigor of growth. 
The experiments were slightly in favor of an immediate cutting back 
on setting mther than waiting until a year later. Trees root -primed 
every year for four years after planting out made but little more than 
half the growth of normal trees, and those root-pruned eveiy other 

« Nebraska Sta. Bui. 56. 

^ Rhode Maud Hta. Rpt. 1901, p. 238. 

« Wyoming Sta, Bui. 34. 

«?Wol>urn Expt. Fruit Farm Rpt. 1900, pp. 106,252. 

8. Dec. 146, 56-2 36 
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year only about two-thirds as great a growth. The crops borne by 
these trees, however, were heavy in proportion to their size. 

Some experiments in pruning trees every two months during the 
year at the Nebmska Station" seemed to indicate the growing simson 
as most preferable, since the wound healed better tlian when made 
in the winter. As to making the wounds smooth or rough, but very 
little difference could be noticed, what differenc(‘ there was being in 
favor of leaving them rougli. Untreated wounds seeiiKHl to heal as 
well as those (‘overed with wax, paint, or lik(' matei’ial, but checked 
worst of all. .Lead paint was as satisfactory a material^ for covering 
the wounds as anything Iried, followed closely by grafting wax. (k)al 
tar seemed to prevent healing. Shellac* w^as a failure; it neither 
aid(*d in healing nor preyented che<*king. Line* tar had nothing to 
recommend it. 

Prof. E. S. doff '^ has pointed out that as api)le trees incivasc in age 
the size of the fruit t(‘nds to become smaller. This is belie* ved to be 
due to the increased difficulty of sap cir<‘ulation in the fruit-bearing 
tree. He cites an instance in wdiich water sprouts on part of an apple 
tree were allowed to develop in place of a large limb that had beem 
broken off‘. The fruit on this portion of the tree* w^as much larger than 
on the remaining old portions of the tree. The* (juestion is therefore 
raised whether the size of fruit on old apple oi* ])(‘ar tn*es (‘an not be 
maintained by a careful system of renewal pruning. 

Some data are given by the W(\st Virginia Statiofi"’ to show^ the 
effect of top grafting and root grafting on tin* longc'vity of some 
varieties of ai)pl(*s. Tivf's of the King ap{)le, twenty y<*ars old, top- 
worked on sc'edlings were in fairly good condition, while others of the 
same variety root-grafted and set in the same* orchard at the same* time 
had been dead for ten ycnirs. Ten top-graft(*d and t(*n root-grafted 
Wal Id apple trees were .set in an orcliai’d at the same tiim*. The 
top-worked treevs at the age of twenty years were alive and thrifty, 
while of the loot-grafted trees only one limb of one tr(*e was living, 
the majority of the trees having died betwenm the ag(‘S of live and ten 
years. In an apple orchard planted with 100 root-grafted and 70 top- 
grafted trees, 44 per cent of the former and only 7.2 per cent of the 
latter had died. 

In propagating varieties of apples that have weak trunks top graft- 
ing, or even better, double working is recommended. For double 
working Tolinan Sweet is considered a good variety, since it possesses 
close, smooth bark, a strong yet not rapid growth, and a great length 
of life. In this connection G. T. Powell reports that he has success- 
fully grown the King apple in New Yoi-k by using the Northern Spy 
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as a foundation stock. In this work choice buds taken from trees that 
regularly produced an excellent quality of fruit were used. No canker 
has appeared on these trees during the past ten years. The trees 
have shown unusual thrift and vigor and the fruit has })een uniformly 
tine. The Delaware Station"^ also considers the Spy an ideal stock to 
top work. 

ROOT PRUNING APPLE TREES. 

About 1890 H. M. Stringfellow, of Texas, wrote a series of articles 
on fruit growing, in which he urged the advantage and desirability of 
(fitting off all roots of nursery trees at tran‘>planting time to mere 
stubs and cutting back the stem to about a fool. So many were the 
advantages (*laimed for this method and so stnmuously were they j)re“ 
seated that a number of sbitions took up the matter and made careful 
(‘xperiiiKUits with different ondiard fruits to see what there w’as in it. 
Only the results secmred with apples will he considered here. 

At the (h'orgia Station'^ J^Plde trees wcu’c pruned to mere knobs and 
planted in dibble hoh's on a red loam with a stiff red-clay su))soil, in 
comparison with trees with whole roots planted in the usual manner 
in standard holes. The root-pruned trees made fewer, de<‘per, larger, 
and mor(‘ robust roots than the other trees, th(‘ depth of penetration 
for typical roots lieing 17^ inches against hi inclies for the unpruned 
trees. From this exjieriment with apple and other fruits it is con- 
cluded that stu))-prun(‘d apple trees will live and flourish under 
(b'orgia conditions. 

In some ex})erinients reported by the Oregon Station ev^ery alter 
nate tree in a row containing *24: trees w^is pruned })v the Stringfellow 
systiMii, wdiil<‘ the others were root-])runed and the tops cut back 80 
inches. At th(‘ end of two years it was practically im})ossihle to tell 
by the eye alone w hich tree had been pruned according to the String- 
fellow" method and wdiich had not. Two trees set out at the same time, 
without either toj) or root pruning, presented a very unthrifty appear- 
ance in comparison with the pruned trees. 

In one test at the Montana Station 00 per cent of stub root-pruned 
tr(‘es lived over winter, while 70 per cent of those not root ])runed 
livetl. In another experiment at the station' 89 trees of Wealthy and 
Alexander were stub pruned, stem cut back 12 inches, and the club 
thus left set with a crowbar. By July the same year 18 per (*ent of 
the trees were dead, 50 per cent in good condition, and the rest weak. 
The fact that 75 per cent of the dead trees were of the Alexander 
variety is taken as indicating marked difference in the abilit 3 " of the 
different varieties to withstand this treatment. 
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At the Nebraska Station® Professor Card planted 25 apple trees 
root pruned according to the Stringfellow method, 25 with roots cut 
back one-half, and 25 with the roots wholly untrinimcd, just as 
received from the nursery. The Striiigfellow pruned trees started 
into growth mu(*h slower than the others and made a much poorer 
root development. Nine of the trees died during tlui season and the 
remainder made a very poor growth, while none of the trees with 
the roots shortened half or left without pruning died. A few of the 
Stringfellow pruned trees made a very excellent root growth, but 
generally proved muc h inferior to the other methods of treatment. 
These results are believed to show that, undcu* the conditions prevalent 
in Nebraska, apples may be abl(‘ to overcome the effects of pruning to 
stubs, but at best tla^y will be rehirded a year or two, while many will 
succumb altogether. An examination of th(‘ root growth of the 
different trees showed that the roots skirted from the to])s or sides of 
other roots just as readily as from the root imds, and apparently there 
was little to indicate that those which started from the trunk ran 
deeper than the others. More roots start(‘d from th(‘ trunk with- the 
ordinary methods of pruning as a rule than with the Strijigfellow 
method. For Nebraska conditions the experiment is Ixdieved to show 
that for ])(\st results all the roots which are found on the tree as 
shipped from the mii’sery, excepting those })ruis<Hl or oth(‘rwise 
mutilated, should ))e left there in planting. It was observed in tliese 
experiments that callousing did not progress well and new roots did 
not start readily from the ends of roots cruslnxl oi* bruis(Hl. 

When Professor (yard repeated thes(‘ experiments at th(‘ Rhode 
Island Station^ on moist soil every one of th(‘ slub-pruried tn*,es lived 
and mad(‘ a good growth. After three years' observation h(‘ states 
that these trees will make well-formed tn^es w ith h(‘ads just at the 
ground, (hmerally a large number of })ranches start out from the 
trunk, which in turn branch at alnmt 2^ feet from the starting point. 

Professor Pow(‘lh made a careful study of the Stringfedlow method 
of stub pruning at the Delaware Station. He used three lots of 18 
trees each. One lot was pruned to stubs according to the Stringfellow 
metluKl, another to 3 inches, and the third to H iiu'.hes. Thus prepared 
the trees were planted oii heavy clay land. Duplicate lots were also 
planted on light, sandy loam. At the end of three years all of the 
trees of each lot planted on the heavy clay land were alive; Imt while 
all of the 8-inch and 3-inch root-pruned trees developed into first-class 
trees, but 12 of the stub-pruned trees, or per cent, were first class. 
On the light, sandy loam soil 17 of the trees root pruned to 8 inches 
made first-class trees, 16 of those pruned to 3 inches, and 12 of those 
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stub pruned. Tn another test 10 two-year-old stub-pruned apple trees 
wcn» planted in eomparison with JO trees root pruned to 8 inches. All 
the trees pruned to B inches lived; one of the stub- pruned trees died. 
The following? spring half of the trees of eacdi lot were dug and exam- 
ined. Two out of tiv(' of the B-inch root-pruned trees were tii-st class, 
while none of the stu})-priined trees were first class. 

In these experiments the root systems fornn^d on the ditleriuitly 
pruned trees were carefully studied. Tlu' new roots were found to 
arise most easily from the ends of tlie smalli'st roots and from those 
portions of large roots n(‘arest the gi*owing tips. The tibrous loots, 
when uninjured, were tirst to throw out new absorbing feeders. The 
direction of growth of the* root system was not found to be more 
downward on the stub-pruned tree.^ than on those pruned to B and 8 
inches, respc'ctiv^dy, <dther on sandy loam or heav}" clay. Nor were 
there any more tap roots formed on tht‘ stub-pruned tn^es than on 
those pruned longer. 

The geiKual (‘ondusion is drawn from these exjieriments that Dela- 
war(' growtUN should prune th(‘ roots of fruit trees to a h'ngth of 3 to 
inches at transplanting. Shorter roots pn^sent no emphatic ad\ an- 
tages and longer roots ar<‘ useless and expensive^ to set in the ground.’” 

In a bulletin from the Washington Station"' it is stated that at that 
station the Stringf(‘llo>N system of root pruning has not indi(‘ated 
any achantag(' for the mt‘thod. K. (badhe^' r(‘i)orts some (i(‘rman 
exp(»riments in vshich some 15 apple tree'- wen‘ root pruned according 
tx) the usual method and 15 stub pruned aci'ording to the Stringfellow 
method. Fourteen of the tree's in the first lot gre'w ^\ell and maele a 
good root systi'in, \n hih' of the 15 pruned according to the Stringbdlow 
method 12 di(‘d outright. In a test of the Stringfellow method of 
planting on the Rural New Yorker trial grounds, < out of 13:^ apple 
trees planted and given no attention other than a manure mulch, 37 
have died. The others have made a one-eighth to one-fourtli normal 
growth on tln' avt'rage. C^heck trei's planted with whoh' roots showed 
75 per cent of a normal growth. A w riter in New dersey"' states that 
he set out trees root })ruiu'd according to the Stringfellow method, 
and that at the end of the tirst season SOO of them w en' dead and the 
remainder had mad(‘ a very poor growth. 

A careful review of all the available data, experiment station and 
otherwise, on the subject sliowy that in some localities the Stringfellow 
method of pruning apple trees at tninsplanting time giv es entirely 
satisfactory results, and trees thus treated make as good a growth as 
when treated by the usual methods. The Georgia. Oi egon, and Rhode 
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Island stations have reported experiinents of this character. On the 
other hand, in Nebraska, Delaware, Washington, New Jersey, and 
New York the usual method of planting has been more satisfactory, 
stub-root pruning proving less valuable and often di^cidedly injurious. 
Climate seems to etfeci th(» success of th(' stub-pruned method of lian- 
dliiig trees more than soil, since in theexperirnents cited above the stub- 
pruned trees mad(' a good growth on a red loam with a stiff red-clay 
subsoil at the (Georgia Station, and as good a growth on heavy clay 
land in Delaware as on lighter sand. In the dry climate of Nebraska 
stub pruning was practically a failure, while moi*e or less success fol- 
lowed its observance in the more moist Atlantic and (rulf coast 
States. 

The results of Professor Card’s experiments in both Nebraska and 
Rhode Island led him lo recommend planting trees with all the roots 
left on except those that have been mutilat(‘d. Professor Powell, on 
the other hand, recommends fruit gi*ow(‘rs in Delaware to plant trees 
with the roots trimmed back to a h'ligth of to 5 inches. The expe- 
rience of station horticulturists is (piite concordant in showing that the 
root system developed by stub-pruned apple trees is not jtiore down- 
ward, as claimed by Air. Stringfelhm , than is th(‘ root system formed 
by trees planted the ordinary way. Nor does (Hitting back the trunk 
of the apple tree to a men' stick 12 inclu's long condiK'i* to tlu' forma- 
tion of as desirable a trunk as by pruning in the usual way. In short, 
the chief advantage which the Stringfellow nu'thod of stub pruning 
seems to poss(*ss over other methods in localities where it will simceed 
at all is the greater convenience in handling and greattu* eas(‘ in set- 
ting out stub-pruned trees. Tlu' saf(*st method for most northern and 
western localities is the old method whereby the limbs are pruned 
back about half and all the roots left on or slightly shortened, all the 
mutilated roots being removed. 

HABDT STOCKS. 

In South Dakota^ Russian seedlings of Pt/nix hit rat fa have proved 
the only varieties perfectly resistant against root killing in severe 
winters. In a report by the Wisconsin Station/^ covering the whole 
region of Wisconsin, Minnesota, Iowa, the Dakotas, and Manitoba, it 
is stated that crabs were less injured than common apples during the 
February freeze of 1899, wh(*n the temperature in some localities fell 
as low as —52° F., and this fact suggests the advisability of using crab 
roots for stock in the Northwest. Nursery apple stock least injured 
by the freeze was Ducliess of Oldenburg, Hibernal, Wealthy, and 
Whitney No. 20, in the order named. In the orchard 23 correspond- 
ents reported Wealthy least injured, 21 Duchess of Oldenburg, 9 


« South Dakota Sta. Bui. 65. 


**Wis(wiHin Sta. Bui. 77 



EXPERIMET^T STATION WORK WITH APPLES. 551 

Yellow rransparent, and 0 Hibernal. It is thought by the station 
that, had tlic crab been generally used for root grafting the apple in 
the Northwest, the loss from root killing would have been reduced at 
least one-half. 

Based on the assumption that the roots of trees are as hardy as the 
tops, it is a frequent practice to plant trees (juite deep in order not 
only to protect the roots, hut also to encourage the scion to send out 
roots. This is especially desirable when tender stocks are used. 
Professor Hansen, however, states" that these roots are not hardy 
against test winters, and in South Dakota no roots from the scions 
should hi', permitted. Only haccata stock is perfectly hardy. 

As an aid to the protection of nursery stock he strongly advises water- 
ing tret^ in the fall before the ground freezes and then applying a 
heavy mulch. 

CULTIVATION AND COVER CROPS. 

Of lat<‘ years the ])racti<‘(* lias been growing among farmtu’s of giving 
orchards <*lean cultivation from early spring until midsummer, and 
then seeding down to som(‘ enq) that will make a fair growth in the 
fall and keei) the ground prot(*cted over winter. Th(' purpose of 
stojiping cultivation in midsummer and of putting on the soil a grow- 
ing crop is to dry out the soil by evaporation of moisture through the 
growing plants and thus to ripcm up the woo<l growth of the tree 
b(dV)r(‘ winter conu‘s on. In addition to this, the i*over (‘rop when 
turrual under enriches the soil in humus and also in nitrogen, should 
it he a leguminous crop. It also prevents the soil from freezing as 
deeply in w intm* and kei‘ps it from winter washing. 

That cultivation during part of the season at least rather than crop- 
ping of orchards is a correct practice is demonstrated by actual trials 
at a number of experiment stations. Measurements of the normal 
growth of about (kH) trees through several seasons by Prof. J. C. 
Whitten at the Missouri Station^ showed the average growTh of mis- 
cellaneous varieties of apple trees given clean (‘ultivation until mid- 
summer, tlnm set‘ded to a cover crop, to be 13.0 inches, while trees in 
blue-grass [)asture made an average growth during the same period of 
but 0.2 inches, or less than half the grow th of the cultivated trees. 
In the same experiment trees of the (lenet variety in clover without 
cultivation made an average growth of 10.2 inches per year for 4 
years. Trees of Ben Davis given clean cultivation throughout each 
growing season made an average grow’th of 21.75 inches per season, 
while other trees of the same variety in clover grew but 13.4 inches. 
It was observed in these experiments that the cultivated trees made a 
more uniform growth than th<‘. uncultivated trees and w ere less affected 
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by droughts, lielative to the latter point, the observ^ations brought 
out clearly that the effects of droughts on cultivated trees are more 
apparent the succeeding season than during the dry year itself. 
Professor Whitten’s observations and measurements indic4ite that ‘‘a 
mai'ked falling off in height, growth, and a gi'nerall}^ devitalized con- 
dition of the trees may be looked for in uncultivated ()r(*hards for a 
year or two following an excessive autumn drought. He holds that 
in a dry summer cultivation should be continued until the crop of fruit 
ivS mature or rain comes. In a wet summer and autumn, cultivation 
should cease in that State about August 1. 

The actual length of time to continue cultivation in tlie orchard 
will, of course, vary with different conditions. In North Dakota, for 
instance, where the winters are colder, the growing season shorter, 
and the rainfall less than in eastern United States, Professor W aldron 
states'' that cultivation should he continued much later in the season 
to preserve all the moisture in the soil possible, since in soils lacking in 
moisture the trees wint(‘rkill. Mulching the trees in late fall to main- 
tain moisture during the winter in that State has ]>een found of the 
greatest importance. 

The reason why severe^ freezing injures appie roots and trees more 
in dry soils than in moist ones has not been definitely s(ittled. Pro- 
fessor Knu'rsoiP' suggests, as the result of expcu'iments along this line, 
that it may he on account of the more pronounced fre(‘zing tuid thaw- 
ing in such soils. Professor Bailey/' on the othei* hand, points out 
that there is evapoiation of moisture from tnavs during the winter 
season and, if the ground is ^ ery dry, this loss can Tu>t be leadily met 
and the trees tlierehy fre('ze dry,"' a condition generally fatal. 

The amount of moisture in clean, cultivated orchard soils as com- 
pared with the moisture content of the soil of orchards in grass is 
contrasted in the table herewith; 


Molnture vonient of mih in rultirnfed and uncultivated orchardn. 


riaco of cxpt'nmcnt 

liepth of 
soil ex- 
ainiiu^l. 

Clean cul- 
tivation. 

Orchard 
in grans. 

Cultiva- 
ted ero|)S. 

Kansas n ' 

Nebraska b ] 

rnehes. 

16 

20 

Per end. 
16.0 

20.4 
22.0 
12.0 

81.4 
12,0 

Per cent. 
6.0 
14.0 j 

Per cent. 

8 to 11.0 

Nebraska ' 

16.5 

12.0 

Illinois 1 

Iowa « (in winter) 

; 27 

' 6 

8.6 
21.8 ! 
1^9.0 

! 

New York/ i 



1 ! 



a Kansas Sta. Bui. 106. Illinois Bta. Bui. 62. /New York Cornell Sta. Bui. 72. 

b Nebraska Sta. Bui. 89. e New York Cornell Sta. Bui. 198. 0 Untilled. 

<5 Nebraska Sta. Bui. 79. 


A study of the data in the table shows that in dry seasons clean cul- 
tivation has a remarkable effect in conserving soil moisture. An 
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examination of the (‘olunin of the table shown that the effect of 
cultivated crops like corn and vec^etables is less dryinj^ on the soil 
than gmHH or small gi-ain crops. Not only is there more moisture in 
tilled soils than in untilled, but it is distributinl nc'arer the surface, 
whore it is likely to be most effective and readily available for the use 
of the trees. In or(‘hard tillage ex{)eriments at Cornell' Professor 
Bailey found that in tilled soils tin; moisture was well distributed to 
within 2 inches of the surface, while in uncuKiv ated soils the Krst few 
inches were exceedingly dry. 

At the Illinois Station* orchard tree*^ given clean cultivation made 
the healthi€\st and most vigorous growth of several different m(‘thods 
of management tried. Next in order stood the orcdiards planted in 
corn, and following this orchards planted in clover, oats, and blue 
grass, respectively. Trees in blue grass made trunks only about half as 
large during the same num)>er of years as trees given clean cultivation. 

In some English experiments^ tre(‘s grown in grass were but little 
larger after live years than when set out, and were only one-eighteenth 
as long as trees given clea»i (‘ultivation. In th(‘se exjxuiments wee^ls 
were much less s(‘rious in tlndr <»ffects upon tnn^ growth than grass. At 
th(‘ Utah Station''' an (experiment was made in seeding different parts 
of a young orchard with alfalfa, ( lover, timothy, and a mixture of 
timothy and cl()V(‘r, resp(ectiv(d\ . At the end of three years the 
majority of the trees thus treated wei*e dead, while where clean culti- 
vation had been given, pra(‘tically (wery trei^ was alive and doing well. 

Professor Emerson, of the Nebraska Station,' found that ch^an cul- 
tivation driinl th(‘ soil hnist of several different methods of cultivation 
tried, while vegetabh's dried the soil but little mon‘ than ch»an cultiva- 
tion. Corn stood next, follow(‘d by oats and rye. In a dry season there 
was two to three tilings as much moistui*(‘ available to the trees in (dean 
cultivated plats as in an oat plat. Rye dried th(‘ soil most of all. 
This crop comes on ('arly in the staison and, on a(‘count of its rapid 
growth, uses up the soil moistun^ very rapidly, and it is in the early 
part of the season during the period of most actixe wood growth that 
drought produces most serious results. The ondiard exfHudmented 
upon by Ih’ofessor Emerson had only recanitly Ikhmi set out. W'here 
oats W(‘re sown in the orchard more than 5U per cent of the trees died 
while less than per cent died on the plat given clean cultivation, less 
than 7 per cent where vegetables were grown, and less than 9 per (‘cnt 
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wbei’e coi'n was grown. Professor Card, at tbe sanu^. station, « obtained 
14 to IT per (‘ent more fruit in tilled orchards than in orchards in grass. 

Mulching orchards is sometiiiu's advocated in place of tillage. 
Munson at the Maine Station ^ conducted experiments for four seasons 
along this line, and found that in genera! the trees on the cultivated 
areas made the larger growth and produced the h(^avier yield of fruit. 

Cenerally speaking, the results of experimental work thus far 
reported indicate that the most serious injuries to orchards occur when 
planted to crops like grassi^s and the cental grains, which dissipate the 
soil moisture early in the growing season. Cultivated vegetables are 
distinctly less injurious. When orchai ds ar(‘ in full bearing it is (|uite 
generally agreed that no crop for profit should be grown in them. In 
the young on^hard cultivated crops like vegetables, small fruits, or 
corn may b(‘ grown between th<‘ rows for a few years, the crops l)eing 
morii and more restricted to the middle of the rows as the trees la^come 
larger and begin to bear fruit. In no case should crops })e planted so 
(‘lose to ti'(M‘s as to iiitcrfer(‘ with the cultivation of the tr(H\s or to 
shade them. 

The above n^view shows that most of the tillage work witli apples 
has lK‘en along oiu‘ lin(‘- (hat of tin* value of tillag(‘ in conserving the 
moistun' of the soil and increasing the growth of the tn‘e. There are 
scarcely any data on the valiu^ of orchard tillage in incinnising tlu^ 
yield of fruit. Some figures showing tln^ actual lavsults along this line 
would be extremely useful. The chi(‘f ])urpos(^ of tillage, that of 
supplying food to tin' plant, must not be lost sight of in (his limit(‘d 
discussion; nor must it be forgottim that sometim(\s tli(‘ growing of 
crops in oi'chards is vei*y desira]d<‘, as foi* instaiu'C wlnm or(‘hards are 
j)lant('d on stc^ep hillsides that ivould wash unless cro})j>ed. The fact, 
too, that growing crops ra[)idly evaporat(' tln^ moisture of the soil is 
sometim(‘S taken advantag'e of when ondiards ar(‘ j)lant('d on poorly 
drained land. In localities also wlnup dangtu' from drought is not to 
be feared orchards may ])e very successfully left in grass or (dover, 
provided these crops are cut and l(‘ft on tht^ ground to decay oi* fed to 
stock and tlie manure returned to the orchard. 

Station obser\’ations on growitig cov(*r (?rops in orchards have gen- 
erally been limited to a study of the relative amount of green material 
produced by different farm crops used for covers, their fertilizing 
value, best methods of seeding, etc. Professor Taft considers the 
lessening of the injury from frost one of the most vitally important 
results to be secured with orchard cover crops. This fact is well 
brought out in the experience of nurserymen and orchardists in the 
North Mississijipi Valley during the test winter of 1899, when the 
thermometer in some portions of the section, including Wisconsin, Min- 
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nesota, Iowa, the Dakotas, and Maintoba, dropped as low as — -52^F. 
The injury to apples in the nursery and orchard during that period 
was widespread and disastrous. Of 57 (*orrespondents who reported 
that th(^ ground was destitute of snow at the time of this freeze, 48 
stated that the principal damage to nurseiy and orchard trees was to 
the root; and of 84 correspondents who reportinl the ground covered 
with snow, tii) report’d that injury was <‘hiet!y in the top, while 0 
stated expressly that thei e was no root injury/^ In Iowa young apple 
trees under 5 years old suffered more than older stock. The effect was 
most severe on sandy soils not covered with vegetation. The chief 
cause of the unusual winter injury was thought to be due to tin' lack 
of a protecting blanket of snow, coincident with the unusually severe 
cold. Tr('es suffered more on clean soils than on exposed diy knolls 
with northern aspe(*ts. To obviate root killing the station recommends 
as one of the essentials {*over crops, preferably mammoth red clover 
or hairy v<‘tch. llie Wisconsin Station shites that next in valin^ to a 
-^now coviudng is a (‘overing of litbux Oats, buckw^heat, })(‘as, v(4-ches, 
or mammoth clov(*r are advised as cover crops for tiiiN pui'pose. 
Mammoth clover is advised only in w'(4 seasons. 

Professor Macoun n'poi’ts that the secret of the su(‘ces,sfjil culture 
of apples in the more Tiorthern regions of Canada, wlnu’c tlH‘ (‘xtnune 
range of temperaturi' sometimes varies from —40 to +104 F., sciuns 
to li(' largcdy in lemoving the snow' from the i*oots of thi' tns's during 
winter, so that the gi-ound w ill freeze to a depth of 4 to 5 inches, after 
which a mulch of .^now' and straw is pla<*ed at the base of the tree to 
pr(‘vent alternate freezing and thawing befoi*e fine WH^atlnu* tomes in 
the spring.^" 

Professor Ch-aig^' studied the effect of cover crops on the depth of 
freezing and obtaim*(l the following comparative ligures: Bai’o culti> 
vated ground froze to a depth of inches; under a cover crop of hairy 
vetch it froze toadepthof Id in<*hes; under crimson clover, 15 inches; 
under blue-gras^ sod. 12 inches, and under soy beans, 21 inches, the 
latter crop affording no protection w hatever. At the Delaware Station 
ground covered with <‘rirnson clov(‘r is re|)orted as unfrozen w+en 
the temperatun' of the air w^as 14 F. In some box ex})erim(mts 
carried out by Professor Emerson the roots of apple seedlings were 
much less seriously injured during the winter on ground covered wdth 
a 44nch straws mulch than on bare ground. Not onlv did the mulch 
protect the soil from so seveixi freezing, but also from alternate freez- 
ing and thawing. A cover crop that mat^s dowui upon the approach of 
winter, like the hairy vetch or blue-grass sod mentioned above, affords 

« Wisconsin Sta. Bui. 77. 

Canada Central Expt. Farms Kpts. 1899, ]>. 89. 

^New York Cornell Sta. Bnl. 198. 

Nebraska Sta. Bui. 79. 
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much greater prote(‘tion than one that remains erect, like soy beans. 
Erect cover crops may, however, shade the ground to some extent and 
also cat(‘h and hold the snow, and a Idanket of snow is one of the very 
best protections against alternate freezing and thawing of the soil. 

A cover c rop that has (|uite geiuu-ally given very satisfactory results 
thi’oughout the northern States, Canada, and in the South, either 
alone or in various com}>inations with other crops, is hairy vetch ( 
rUJom), Sown in June or July, at the Kew York (k)rnell Station," it 
covert'd t he ground ith a dt'nse tangled mulch ^2 feet deep. At the New 
York Stat(' Stiition^' hairy vetch gixm n with w int(*r rye formed a perfect 
mat of vegetation which nunained grt'cn all winter, and the combi- 
nation did not grow high enough to interfi're with the gathering of 
winter fi-uit. In (^anada hairy vetch has })roved ('specially valuable in 
dry districts, where it is difficult to get a catch of clover. At the 
Delaware Station^ it j)rov('d very satisfactory, either alone or in coin- 
])ination with a number of other cro])s. It is a h'guminous ]>lant. 
The total yield of tops and roots at th(‘ Di'lawan' Station was 111,750 
pounds, which contaiiusl Til pounds of nitrogen, ])oimds of pobish, 
and 27 pounds of phosphoric acid. At the New York (k)rnell Station'^ 
the amount of nitrogen yiidded ]>y a crop of v (d(*h was 250 pouruT. 
The crop also analyz(‘d over 200 pounds of nitn^g'i'u ])(*r acre fora 
growing i)erio(l of three and a half months. The plant was not very 
vigorous in the autumn vvhih' lh(' shack' was dens(', but gnnitly 
improv (*d later whc'u thc' h'avc's ])egan to fall.' Thc'se tigun's show 
the givat fertilizing V aliu' of V (dch in addition to its us<' as a cover 
crop. In most lo(*aliti('s vetch rc'inains given ovei’ vvinb'r. The 
object ion to vc'tch is th(' scarcitv and high cost of the' sc'c'd; l>ut when 
a small quantit\ is securc'd in the' b('ginning tin' orchardist can c'asily 
grow^ sufficient for his own use. 

Crimson clover has bc'en extensively used as a cover crop, v\ith most 
satisfactory results. In most localities south of N<'W' J('rs('y it lives 
over winter. At the Delaware' Shition the' total v ield (^f tops and 
roots av<'i aged 11^21 J pounds pew acri', and (‘ontaiiu'd 1J4 pounds of 
nitrogen. Th(‘ crop wint('rkilled at the N('vv York State Station, and 
did not do well on hard clay soil. It gave bc'st results at the Michigan 
Station" wlu'ii seeded in the on'hard .Julv 1. The Nova Sc'otia School 
of Horticultiiie ''' found a combination ot crimson clover and tiires a 
very effective' orchard co\(*r crop. 

«New^ York Cornell Hta. Bnl (U. 

f>New York State Hta. Kpt. 1896, p. 440. 

^Delaware Stei. Bill. 61. 

York Cornell Hta. Bui. 198. 

^Amer. A^r., 69 (1902), No. H, j). 79. 

/New York State Sta. Rpl. 1896, p. 4-10. 

f/ Michigan Sta. Ri>t. 1898, }>. 126. 

^^Rpt, S('c. Agr. Nova Scotia, 1902, pi. 1^ p. 70. 
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At the Canada P]xperimental Farms red and mammoth clovers 
sown broadcast at the rate of 12 pounds per acre made the best cover 
crops for orchards. Common red clover and alfalfa mixed in equal 
parts have lived over winter and proved better than either alone. On 
lig*ht soils, however, alfalfa seeded at the rate of 15 pounds per acre 
has done best. The New York State Station'^ rc'ports that mammoth 
red clover formed a dense covering and remained alive over winter at 
that station, comparing favorably with cover crops of vetch and rye. 
At the Delaware Station the yield of red clover, including roots, was 
at the rate of H,12I pounds p<u* acre, Avhich analyzed lOJl pounds of 
nitrogen. Clover is recommended ])y the Missouri Station for hill- 
sides where there is a tendency to washing. 

Cowpeas is a favorih'- or(‘hard covtu- croj) in many of the Soutlnum 
Suites. Th(i Whip-jK)or-will variety is c()nsid(U*<‘d one of the most 
satisfactory sorts in Missouri.' At the New York State SUition cow- 
peas made a good growth, hut were kilh d by the first frost. At the 
New York Cornell SUition'' the varieties lllack and Whip-poor-wdll 
proved the most satisfactory sorts. In Delaw are the yield of cowpeas, 
including roots, was at the nite of <1,327 pounds of gn*en material per 
acre, analyzing about 70 pounds of nitrogen. 

The crops thus far considered have all been leguminous (‘rops. They 
increase the fertility of the soil in nitrogen. Where the soil is already 
ri(‘h in this element it is of Urn desirable to plant sonu^ nonh^guminous 
crop, such as rye, oats, !)uckwheat, rape. turni])s, etc. Oats j)roved 
very satisfactory at the Mi(*higan Station on heavy clay soils. The 
crop was easily woiked with a disk harrow^ in the spring, and it is 
estimated that the cost of cultivating an orchard with this crop was 
fully one-third less than wlum crimson clover was sown. C'rimson 
clover seeded with oats was less satisfaidory than (dtlier alone.' At 
the Kansas SUition^' oats an<l cowpeas have heim satisfactorily used. 
Rye and wdi eat also made heavy growdhs, hut wiuv somew^hat diflicult 
to kill by cultivation in the sj)ring, and are therefon' consider('d of h\ss 
value than either oats or cowq)eas. Rape and turnips used as cover 
crops at the Michigan Station,' while fairly satisfactory , wt re unsightly 
during the winter and gave otf an offensive odor. At the New York 
State SUition'^ dwarf Essex rape made a \'ery rank growth, not suffi- 
cient to interfere with gathering fruit, hut furnished a hiding place 
for mice which girdled some of the trecKS. At the Delaware Station 

« Canada Ex pt. Fanus Rpts. 1900, p. 123. 

^^New York State Sta. Rpt, 189(>, p. 440. 

Missouri i>uit Sta. Bui. 4. 

<^New York Cornell Sta. Bui. 61. 

^ Michigan Sta. Rpt 1901, p. 110. 

/ Kansaa Sta. Bui. 106. 

9 Delaware Sta. Bui. 61. 
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CO whom turnips were successfully used as an orchard cover crop. As 
a result of extensive experiments at the Delaware Station with (*over 
crops, Professor Close ^ recommends the following quantities of seed 
per acre: 

Kyc 1 to IJ luishels; cowhorii turnipH 1 to 2 jK)un{is; dwarf Essex rape 8 to 10 
pounds; red, niainrnotVi, or criinson elt)ver 15 to 20 pounds; eowpeas 90 pounds; 
soy beans 90 pounds; hairy vetch 40 to 50 pounds; alfalfa 30 pounds; hairy vetch 40 
I)Ounds and rye 30 i)ounds; hairy vetch 20 jMumds and cowpc^as or soy beans 45 
pounds; hairy vetch 20 })Ounds and turnii)S 12 (^)unces; liairy vetch 20 |)oundH, 
criinson cIovit 8 pounds, and turni])s 8 ounces; Jiairy velch 20 j)ounds and red, 
inainiiioth, or (Tiuison clover 8 pounds; turnips 8 ounces, rye 20 ])Ounds, and red, 
maiunioth, or crimson clover 4 pounds; turnips 12 (»unc(‘s and crimson clover 8 
jiounds; turnij)s 12 ounces and soy Ix^ans or cou]>eas 40 pounds; dwarf Essex rapt^ 4 
])Ounds and rvc‘ I bnsli(']; rape 4 ponmls, s(jy b(‘ans or eowpeas 40 pounds, and rye 
20 pounds; alfalfa 15 pounds and red, mammoth, <u* crimson clover [xuinds. 

FERTILIZING ORCHARDS. 

Professor Poherts, of the New York (kirnell Station, has reported 
the results of analyses of the leaves, wood, and fruit of the apple, and 
discussed them with rtiVu'ence to the amounts of fertilizing elements 
removed from the soil by an apph^ orchard in full bearing and liy a 
crop of nursery tret's.'^ Similar work has also lieen reported by 
ShuU/^ and Browne, jr. The subjoined table shows the percentage 
composition of the ash of apples and the amount of fi'rtilizers nmiovc'd 
from the soil, as cah ulated hy these authoriti(‘s. Th(‘ data have been 
made conqiarabh' by assuming in each case an orchard 25 yi^ar’s old, 
set with 145 trei^s per acre, and yielding 15 Imslnds of fruit per tr(M\ 

Ferdhz^'i'ii removed hy o m>// of ojtpha ontnoil/y. 


I’h<).si>h<)ri<* j IVitash. 



AiilhoriU . 

1 

In whole 
j apple 

1 

Heinove<! 

yetirl> 
j>er aen*. 

' In whol(‘ 
j apple. 

Reino\ ed 
yearly 
per acre. 

1 In whole 

1 apple, i 

j Removed 

1 yearly 

1 per acre. 


1 

1 Per rmt 

Potnuh. 

Pei' cent. 

PoimiiH. 

P(r edit. 

Pounds. 

R<)t)erts 

1 

\ 0. VM) 

no. 42 

0. 010 

‘2.50 

\ O.UH) 

47 40 

Sliiitt 


\ .04;j 

10. 7*2 

.0*25 

‘2n 

. 155 

88.65 

Brow TH‘, jr. 


1 . 

M.7I 

.0*27 

fl. 73 

.108 

41.89 


In addition to the amount of fertilizers removed by the fruit, an 
apple tree which had completed its growth and weighed 5,483 pounds 
(trunk, limbs, roots, and leaves) was found by Roberts^* to contain 
about 9 pounds nitrogen, 3 pounds phosphoric acM, and 9 pounds 
potash. With 35 tree's per acre this would be equivalent to 316 
pounds nitrogen, 105 pounds phosphoric acid, and 315 pounds potash. 
H. Snyder^' has shown that a crop of spring wheat yielding 18 bushels 

«New York (Vriidl Hta. Bui. 103. ^Pennsylvania State Dept. Ajrr. Bill. 58. 

Canada Expt. Farms Rpts. 1896, p. 164. Minnesota 8ta. Bui. 29, 
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of ^rain per acre extracts from the soil 6.5 pounds potash, 12.4 pounds 
phosphates, and 25 pounds nitroj^en. If the straw he added the total 
amount of these (dements removed is 82 pounds potash, 20 pounds 
j>hosphatos, and 85 j^ounds nitrogen p('.r acre. 

A consideration of all these data indicates that the annual draft of a 
bearing orchard on soil fertility is fully as gn'ut as the annual draft of 
a good crop of wheat and hence, if it be ntvessarv to fertilizer for wheat, 
it is just as essential to fertilize for apples. Roberts also analyzed thrifty 
young apj)le trees from the nursery, and from the data obtained esti- 
mat(‘dthat an acre of nursery apple stock 8> years old would remove from 
the soil a])Out 2b pounds nitrogen, 10 pounds phosphoric acid, and 20 
pounds potash. Tluvse are much smalhu* amounts of fertilizing ele- 
ments than would ])e remov(^d by a good crop of \vh(‘al in a single 
y(air. Similar analyses at the New York Sbit(‘ Station showed nurs- 
ery stock to be much le^s exhaustive on the soil than a crop of grain. 

usual failur(‘ to raise nursiTv stock with success continuously on 
the same land is believed to b(‘ due to the fact that the rcnidily available 
fertilizing materials have been (‘xhausted in the i’aj)id growth of the 
stock and to the fact that the ground is not always cultivat(Hi when it 
is in the best condition. 

At the Iowa Station^' twigs of hardy and tendiu’ varieti(\s were 
analyz(‘d to determiiK* wlndher then' exists in midvvint(*r a chanictei’- 
istic ditlenmce in th(‘ composition of the luwv growths. The same 
twigs AV(‘re also studi(*d microsco])ically. Whih' some diHVnmces w(‘re 
found no detinib' conclusions (‘ould In' drawn from tin' work. 

In a study of the moisture content of the twigs of ditl'er(‘nt vari(‘ties 
of a})pl<‘s Shutt‘‘ found that there was a ‘“distinct i‘elationship Ix'twi'Cn 
tin' moistun' conti'nt of the twig and its j)ow(‘r to ri'sist tin' ac tion of 
frost, and that those* trees wdiose new growth contains tin* largi'st 
perc(*ntag(' of wati'i* as winP'r a])proaches are in all probability most 
t(‘nd('r.'' 

The Missouri Station"^ also made an examination of apjdc* twigs, 
analysi's ])eing made of the ash <^f water s[)routs and the* lamring twigs. 
Striking differences were found, as is show n in the following table: 

Composition of the nsh of mater xpritutn and f nut ttCojK. 


' Lin.c. ' r-Lusl,. 

Wat('r Hproiits 
Fruit IwigH ... 

«New York State Sta. Rpt. 1892, p. 178. 

Iowa Sta. Bui. 4. 

^TraiiH. Roy. Boc. (Viada, 8, wer., 9 (1903), Sec, JV, p. 149. 
^'MisBouri Sta. Rpt. 1898, p. 77. 


I /Vr cent, 
.1 0.9713 

. I 2. 2K64 


V< r rait. 
0.9ir)7 
.9539 


Per rmt. 
0.2916 
.4651 
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‘‘Surely the much larger absolute amount of lime, phosphoric acid, 
and potash in the bearing twigs must bo either the cause or condition of 
their bearing.” The Missouri Station also reports the results of anal- 
yses of the leaves and peelings of fruit of Hen Davis apple trees that 
had been fertilized with sulphate of iron. The fruit borne on the 
trees which had been fertilized with this substance had a much deeper 
color than that from unfertilized 'trees, but contrary to expectation tl)e 
ash of the leaves and peelings contained less sulphate of iron than was 
found in the leaves and peelings of fruit giown on trees which had 
not received the sulphat(‘ of iron. At W 3 "e College, in England, sul- 
phate of iron used in coniu'ction with complete fertilizers had no effect 
on the color of apples. An excess of phosphate resulted in highly 
colored apples, but then' was no noticeabh' ('fleet on c'olor due (nther 
to the absence or excess of potash. 

When ex})ensive (‘ommercial b'rtilizers are used in or(*hards th(\v 
should l)e accompani('d bv thorough tillage and spra\ ing, otherwise 
the cost of the fertilizei*s may far exceed the returns from their use. 
It is only in the best-tilled orchards that commen'ial fertilizers (‘an be 
used protitablv. lb*ofessor Haih'y states that in his opinion it will 
not pay to add commercial f('rtiliz('rs to tin' general run of fruit plan- 
tations in New York. Tillage and oth(‘r tn^atment are not good 
enough to warrant the extra (‘xpens(‘. He gives an account of an 
experiment with a bearing orchard in sod in which one lot of tri'cs 
was top-dressed with ToO pounds of either muriate or sulphate of |X)t- 
ash, but not (‘ultivated. Another plat was gi\(‘n (‘lean cultivation but 
no fertiliz(irs, while a third plat r('cei\(Ml both (‘ultivation and 750 
pounds of sulphate of potash p(*r acre. Neither tillag(‘ alone nor f(‘r- 
tilizers alone gave beneticial results, but the two (‘ombiiu'd resulted in 
a more vigorous, darker green bdiage and bett(‘r yield. The apph's 
on the cultivated and fertiliz(‘d plat wen 7 to lt> da vs later than the 
others and w(‘re h'ss highly (*oloivd. 

Another ('xpei inu'nt with an unprotitable orchard 25 v('ars old is 
record(xl. An ex})ert upon examining the orchard thought that it 
ne('ded potash. Fertilizers were appli('d to th(' orchard in August. 
Some trees w(*re given 10 pounds of nitrate of soda each, others 
received 10 pounds muriate of potash, others 10 pounds sulphate of 
potash, and others both muriate and sulphate. The fertilizers were 
applied as far as the spread of the limbs. They were lightly plowed 
in and harrowed. No results from the fertilizers were observable the 
following year, but the second year the foliage of the nitrated trees 
was remarkably darker and more vigorous than the others and bore 
a heavier load of fruit. These same results were observable the fol- 
lowing year, but in a less degree. The fourth year all effects of the 

« Gard. Chron., 3. ser., 29 (1901), No. 752, p. 332. 

^ New York Cornell 8ta. Bui. 153. 
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fertilizers were lost. There was a very slight benefit observable from 
the use of the potash, but no difference t>etween the two different 
forms. These results are considered remarkable in showing how diffi- 
cult it is to make predictions as to the fertilizer re<piiren)entH of an 
old orcdiard and the long tinu^ re<juired before^ the effects of th(» ferti- 
lizers are visible. It was eighteen months before tin' effects of the 
nitrate of soda could be .seen. In fertilizer experinuMits with apples on 
sod at the Massachusetts Station" marked improvement was obs('rved 
only when nitrate of .soda w^as used. 

At the Maine Elxperiment Station the use of nitrogtnious fertilizers 
alone greatW increased wood growth, but there was a noticea])le lack 
of <*olor in the fruit. Trees fertilized with acid rock alone did not 
appear better than those in the check plats. Potash alone, however, 
produced a distinct improvement. 

The same station made an experiment to determine the eff‘e(*t of 
pota.sh fertilizers on the developiiient of apple scab. The muriate of 
potash, sulphate of potash, and kainit, r(\spe(*tively, were used on the 
different plats at the rate of 1,(H)0 pounds per acre over an area of 15 
feet radius around each tn^e. The orchard was about 2 ^} years old 
when the experiment begiin in IHffs, and each year since then the trees 
have been regularly fertilized as noti'd. Thedetaih‘d r(‘sults obtained 
need not be given, but they show clearly "*that an (excess of potash in 
whatev^er form applied has no effect whatever in warding off attacks 
of the apple scab.'’ 

The New York State Station' in some experiments extending over 
tive years also found that potash in the form of wood ashes used at the 
rate v)f lOO pounds per tree each s(‘ason had no appai*ent effect in 
decreasing apple .scab. In th(\se experiments it was found that the 
color of the fruits of som(» v arieties in .some .seasons was nuKdi improv^ed 
by the use of ashes. In .seasons whi(‘h favored the pmfect develop- 
ment of the fruit, however, none of the varieties showed any improve- 
ment in color due to the use of th(‘ a.shes. ""Appannitly the use of 
ashes had a general tendency to hasten the perfect development of the 
fruit. When the season was not especially favorable to p<‘rfect devel- 
opment of the fruit it improved the keeping (piality, but in a season 
very favorable to the perfect development of the fruit the lipening 
proces.seH were generally carried so far where the ashes were used that 
the apples did not keep so well as where no ashes were used." At the 
Rhode Island Station^ an old, neglected, moss-grown, and unprofitable 
orchard was converted within three years into a thrifty, paying orchard 
by ordinaiy attention to fertilizing, spraying, pruning, and tilling. 

No general conclusions can l>e drawn from the fertilizer work thus 
far reported other than that an orchard in full bearing is as exhaustive 

"Massachusetts 8ta. Bui. 66. cNew York State Sta. Biff. 140. 

*MiuDe Sta. Biff. 89. rflihode island SUv. Bui. 83. 

S. Doc. 148, 58-2-^% 
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on the soil as any of the ordinary farm crops, and should, therefore, 
be as regularly fertilized as other crops. The application of coinmei*- 
cial fertilizers without cultivation is likely to be a complete loss. The 
two should go together. Fertilizers and cultivation ap])ear to delay 
the ripening period a week to ten days. Nitrogen is more often needed 
in orchards than is generally supposed. Its use alone results in less 
highly colored fruits. Neitlnu* potash nor sul[)hate of iron appears to 
be the cause of high color in fruit, whih^ there is some evidence that 
ph osphoric acid in excess may (‘onducc to high color. Fruit twigs are 
much richer in mineral (dements than wat/u* sprouts. 

GIRDLING TO PRODUCE FRUITFULNESS. 

Th(' Massachusetts Hatch Station" reports an ('\y)erim(Mit in which 
three crab-apy)le trees w'(‘re girdh^d to deti'rmine its (‘Heel on fruitful- 
ness. A ring of bark, varying from one-eighth to on(‘-half inch 
wide, was reinovc^d fromth(‘ tr(M\s in some in^tanc'cs just at th(‘ ground, 
in others just ])elow the main })ran(dies, and in still otlun's on one or 
more of the main branches. All the girdles made n(‘ar the ground 
healed over readily and completely. Thos(‘ on tlu' main trunk In^ah'd 
less completely, but sufficicndly to insure a good growth of tive, while 
some of the girdled branches died. All the tr(H*s showed a mark(*d 
increase in fruitfuln(\ss over those not girdh'd. No coindusions are 
drawn from this experinKMit, l)ut it is pointful out that girdling may be 
of value in throwing rank-growdng tr(H\s on \erv rich, moist soil into 
bearing. 

THINNING. 

In order to detei’mine the value of thinning a})ples, the Massachu- 
setts llat(di Station'^ s(d(*ct(Hl twa) (iraven.st<dn tribes, each of whicdi 
had mad(* a lu^avy s(d of fruit. The thiiuH'd tiia' yielded 7 buslnds of 
tirst-edass apph's, 1 bushel of second-edass, and buslnds of wdndfalls. 
The unthinned trees yield(Hi 2 ^ bushels of tirst-grad(‘ fruit, 2^ bushels 
of second-grade, and lo^ I mshels of windfalls. The cost of thinning 
was cents per tree, and th(‘ market value of the thinned fruit 
and of the unthinned tive but $2.12. Similar results w’ere also 
obtained on thinned and unthinned dVtofsky trees. In another experi- 
ment in thinning K(»d Astrakhan, Baldwin, and Uhodc^ Island (Jreen- 
ing the profits from thinning varied from 55 c(mts to $2.05 per tree, 
the greatest average profit lacing obtained from thinning Red Astrak- 
han. The yields of these varieties were slightly increased by thinning, 
but with the varieties Earlj^ Harvest and Hurlbut, the yields were 
practically the same on the thinned and unthinned trees. 

« Massachusetts Hatch KUh. Bui. 1. 

^>Ma8sa<’huH(^tti? Hatch Btat. Bn I 44. 
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Experiments at the New York State Station'^ in thinning Baldwin, 
Hubhardston, and Rhode Island Greening apples for four seasons 
iiidiaite that in seasons when heavy crops are borne thinning the fruit 
heightens the color and irujreases the size. When only a small crop 
of fruit is set, thinning has no appreciable intiuence on either color or 
size. The experiments with all three varieties of apples were fairly 
uniform in showing no tendency on the part of the trees which liad 
been regularly thinnexl to produce largtu* crops or to bear more regu- 
larly than trees not thinned. The thinned trees bore a larger per- 
centage of first-grade fruit than unthinned trees, and the fruit was 
much better adapted for making fancy grades. Fi-oin a commercial 
standpoint, the gist of the experiments is contained in the opinion of 
the practical grower in whose orchard the experiments were con- 
ducted, to th(e eflect that, wh(en there is a heavy set of apples and the 
likelihood of a large croj) of small fruit, generally it will pay to thin to 
suclj an extent as to insure good-sized fruit; otherwise not, except as 
a protection to the tree. It is believed that the cost of thinning a well- 
loaded apph‘ tree should not exceed oU cents. 

At the Delaware Station'' apples on heavily loaded Lankford trees 
wer<' thinned 4 to inch(*s a{)art, after first nuTioving all inferior and 
wormy spt'cimens. At harvest time tlui thiniKHl tre(*s yielded from one 
and one-half to thna^ times as much first-grade ])ick(Hl fruit as did the 
unthinned trees, while the yield of s(‘cond and third-grade picked 
fruit was greatest on the unthinm^d trees. The thinm^d trees gave 
from three to seven times as much first -grad(‘ dropped fruit as did the 
unthinned trees, while the yield of second-grade dropped fruit was 
greattM* under the unthinned trees. TIh^ total yield from the thinned 
trees averaged about- tlie same as from the unthinned trees. 

HARVESTING AND STORING APPLES. 

Chemical analys(\s by (\ A. Browne, jr.,'\slK)W that, after apples have 
reached their maximum size and weight, they receive no further nour- 
ishment from the tn^e and may be picked and will ripen just as well as 
if allowed to remain on the tree. It is the genenil experience of grow- 
ers that apples picked wdien fully matured, but still hard and carefully 
stored, keej) better and develop a finer flavor than w^hen allowed to 
ripen on the tree. The keeping iiualities of apples appear to be greatly 
influenced by their condition when picked, the temperature at whi(‘h 
they are kept in storage, methods of handling, etc. 

The keeping quality of different varieties of apples also varies 
greatly. As a result of exiH^riments in storing a number of varieties 

«New York StaU* 8ta. Bui. 239. 

^>n<‘lawarc Hta. Rj>t. 1902, p. 91. 
c Pennsylvaiim State Dept. Agr. Bui. 68. 
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of apples in a cellar at the Maine Station" the following conclusions 
were reached relative to varieties: 

Dudley, IIaa^=^, and most of the Russian varieties are eomparatively poor keepers 
and should be used l^efore January. Uorsdorf, Longfield, Pewaukee, Porter, and 
Shiawassee are at their best before Ihe Ist of February, though keeping well into 
March. Hurlbut, Milding, and Munson Sweet begin to break down in March; the 
latter is in good condition from ()ctol)er to this date. Arctic, Bethel, Boiken, Mann, 
Northwestern Greening, Itall Janet, Stark, AVestlitJd, and Winesap are in prime 
condition up to April 1. Munson Sweet, Porter, and SI liawassee showed most sur- 
prising results, and indicate that with<'an‘ the^e sorts ina\ ))e kept much longer than 
is generally supposed. Peter, A\hich be<*ame t(M3 soft for inarkt't in January, made 
very good pies as late as the end ot March. 

The Ohio Station^' has reported an experiment to detenuini' the 
effect on the keeping (pialitv of picking apph^n at four different ptudods 
between September 2B and Octolier 20. The diflerence in keeping 
quality became decided only jifter nearly six ntonths. The t^arly pi(‘ked 
fruit lost slightly more in weight than lato-))ick(‘d fruit. 

The Illinois Station*' also investigated the degree of maturity most 
Huitabh^ for picking apples to b(‘ ludd in cold storage'. The ri'sults 
obtained indicate a great superiority in the keeping <|uality of mature 
over immature fruits. The mature fruit in storage showed a much 
smaller percentage of rot, >\as less subject to scald, did not shrink as 
much, had Ix'ttcr color and betteu* sidling ipialitics when rcmo\c(l from 
storage. The same statioiG^ erected a cold-stoi-agi* building cai)al)le 
of bedding 2,500 barnds of fruit and costing >|>*k0S0.41. With 7o tons 
of ice placc'd in the building the temperature was mainlained at F., 
or a little lower, for about seven months, and the cost of storage 
averaged about 19.1 cents per barred. Without e'xception the fruit in 
this huilding kept well. “There was no scale!, no with ‘ring, the 
fruit renuained plump and in perfe'ct condition, anei the peu'centage' of 
rotten fruits was very small."' The i'e*sults are Ixdie'ved to plainly 
show the utility of buildings of this cliarae*tei e‘oedeMl by ice. 
meredal growers of apples can well atforel to invest in similar storage 
houses and thus add greatly to their protits.’" Othe^r expe^riments by 
the same station show pretty cle'arly that horticulturists in southern 
Illinois at le^ast can not afford to insulate a e*ellar for storiiig fruit; 
the earth proved too good a conductor of both heat and cold and a 
uniform temperature could not be maintained. Fruit stored iu such 
cellars was more or less wilted and the percentage of rot quite high. 

Experiments reported by the Iowa Station indicate that the varie- 
ties McMahan White, Northern Spy, Pewaukee, Roman Stem, Seek- 
No-Further, White Pippin, and Wolf River possess poor keeping 
qualities and are not suitalde for storing in eold storage in that State. 

« Maine Hta. Bill. 82. f( Illinois Sta. Circs. 44 and 67. 

^>Ohi() 8la. Bui., Vol. 11, No. 4. ^ Jowa BuL 72. 

Illinois Hta. Circ. 67. 
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Especially satisfactory results were secured in the cold storage of 
Faniense and Wealthy, both of which kept well until March. The 
results secured with th(‘se two fruits an^ believ ed to be of great value 
to the apple growers of Iowa, since the}" are hardy throughout the 
State, productive, and of excellent quality. Other standard varieties 
that kept well in cold storage were Ben Davis, Dominie or Wells, 
flanet, Romani l<% and Willow Twig. 

Many ex| 3 eriments have been made to determine th(‘ value of wrap- 
ping apples kept over wint<*r either in an ordinary cellar or in cold 
storage. At the New Hampshire StatioiV^ it was found that wrapped 
apples kept considiu*ably better than unwrappcnl, particular! 5 " during 
the later months of storag<^ But little ditference was noted until 
March 1. The Colorado State Board of llorticultur(‘''^ has published 
the r(\sults of a test of th<‘ comparative value of wrapping apples and 
of storing them without wrapping. Both tlie wrapped and unwrapped 
fruit were placed in cold storage iri the fall. Tlie following ,Iune fully 
70 per (‘cnt of the unwrapped apples wen' decayed, and those remain- 
ing in tirm condition w('r<‘ so badly discolored and had lost havor to 
such an extent as to n'lider them wholly unfit for either show or 
market. In this (‘X})erim('nt the apples wen' wrapped iirst in a sheet 
of wax paper and thei) in common news pa])er. When only common 
news paper was used to wnip the fruit about HO per cent was in very 
poor condition June 1 , while varieties picked and stored at tlie same 
tinn*, using the double wrapping of wax sheets and common paper, 
remained in almost p(*rfect condition as late as Nov(‘mber J. Of four 
ditfen'ut forms of wrapjiing material used at the New Hampshire Sta- 
tion, namely, Innivy wax manila, thin wax manila, ]>lain manila tissue, 
and lu'ws paper, but v(‘ry litth' differc'iu'i' was noii(*(‘d in the (‘ffe<*tive- 
ness of the diU'eiH'ut wra[)pings, and it is brlievial thatcU*an lu'ws })ap('r 
is as good as the mori' (‘xpi'usive fi»nus. 

In a tx'st H'porti'd by tin' (Vntral Experimental Farms of C'anada^ 
of wrapped vc'rsus unwi'jipped fruit, the wrapped fruit ke])t best. 
Tlu're were fevv(*r rotten ajiples and they lost least by evaporation. 

At the West Virginia Station'^ fruit kept in cold storage in the light, 
with the exception of York Imperial, lost more in w"eight than fruit 
in darkness. There was also a slightly greater loss of weight in apples 
stored in open barrels than those stored in headed barrels. The same 
station also states that practical experience in that State has shown 
that the later the Willow and Rome Beaut}" can be placed in cold 
storage without being actually frozen on the trees the better they 
will keep. 

t'New ilainpsliire *Sta- Bui. 93. 

Hk>lom(lo State Bd. Uort. Rpt. 1898, p. 39. 

Canada Cent. Expt, Farm Rpt. 1897. 

West Virginia 8ta. Bui. 74. 
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Thv New Hampshire Station" experiments show that when applet 
are kept in storage f*(‘rtain chemic^al (‘han^(*s tak<^ place which are 
in(lep(‘n(]ent of de(‘ay and which result in th(' ovei*i'ipe cornlition n^coj^r- 
nized by mealy pul]) and la(*k of flavor. Low temp(U’atures hinder 
the chemical chan^(‘s while hi^h temperatures hasten them. Ap])leH 
int(‘nded for cold stora^^e should be carefully handlcnl arid placed in 
the storehouse as soon as ])ossible aft(*r picking’. ' For best results in 
the cold storaoH^ for apples a (‘onstant tem])(‘rature as near freezing 
point as ])ossible is generally recommended. 

The (‘onclusions of (L IL Powell and S. H. Fulton, of this Depart- 
nnuit, who mad(‘ very extensive studif's on tlie cold storage of apples, 
are in part as follows:'" 

An apple usually slioiiM l>e fully grown an<l highly colorc'd when piek(‘<i, to give 
it the ])<‘st ki‘eping and commercial (jualities. When harvested in that ('ondition it 
is less liable to scald, of better (piality, mor(‘ attract iviMii aj>pearance, and is worth 
mor«‘ money than ^\]H‘n it is jacked in grt‘ent*r condition. An exception to the state- 
ment aj)]>ears to exist in the cas(‘ of certain varieties \^lHm borne on rapidly grovN ing 
young trees. Such fruit is likely to be overgrow n, and under these (‘onditions the 
ai>})les may need j)icking befoiv they reach tlnur highest color and full develojamuit. 

Uniform color maybe secured by j)runing to let the sunlight intf) the tn‘e, by 
cultural conditions that check tin* growth of the tree (‘arly in the fall, an<l by jack- 
ing over the trees several times, taking tli(‘ aj)i)les in (^ach jacking that have atUiined 
the desired degree of color and size. 

Apjdes slumld be stored as {piickly as j)ossible aft(T j>icking. The fruit rijxms 
raj>idl\ after it is picke<l, esjiecially if theweatlnT is hot. Tin* rij)ening vvhicli takes 
j)la(‘e ])et\v(*en th(‘ tim(M)f jacking and storag(‘ shortens the lite of the fruit in the 
storage house. The fruit rots multi|>ly rajudly if storag(* is delayivl an<l tln^ fruit 
bt‘CoUH‘S h(‘at<‘d. If the w’(‘atlu‘r is c<k)1 enough to j)revent after lijX'ning, a delay in 
the storage' of the fruit may not Ix' injtirions to its ket‘j)ing tpiality. A t(‘mj)erature 
of .SU to .‘12° F. ndardM tin' ripe'iiing j>rocesses mon* tlnin a high(*r t<‘mj)erature. This 
tem]>erature favors the fruit in other u'sjK'ct'*. .\ fraiit vvraj)|K‘r r<*tards the ri]>en- 
ing of the' fruit ; it ])r(*serv(‘s its bright color, checks transi)iration and lessens wilting, 
})rotects the a})j)le from bruising, and j)revents tin' sj)rea<l of fungus Hi>ores from 
de('a\ed to j)ertect fi’uit. In commercial j)ractice the use of the WTajijHT may In.'* 
advisable on the tiiu'st grades of fruit that are j)lact‘<l on the marked in small 
j)ackages. 

Apj>l('S that are b) b<‘ ston'd for any length ed time should be jdaci'd in close'd jmek- 
ages. Fruit in ventilated j)ackages is likely to be injurtxl by wilting. Dc'licate fruit 
and fruit on which tin' rijK'iiing j)rocess<*s nevd to bt‘ (juickly checked should l>e 
storeel in the smallest j)racti cable commercial jaickage. The fruit c(k>1h more rapidly 
in small j)ackages. Aj>t)les should be in a firm condition when taken from storage, 
and kej>t in a low^ t(‘mi)eratim* afh'r nunoval. A high temjjerature hastens decom- 
position and develoj)s scald. The best fruit kc'ejis best in storage. Wlu'u the crop 
is light it may pay to store fruit of inft'rior grade, but in this case the grades should 
be established when the fruit is jacked. The bruising of the fruit leads to premature 
decay. 

The scald is i)robably caused by a ftTmerit or enzym w hich works most rapidly in 
a high temperature. * * * From the pmctical standjMunt the scald may l)e pre- 

a New Hampshire 8ta. Bui. 93. 

&U. 8. Dept. Agr., Bureau of Plant Industry Bui. 48. 
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vented th(‘ j^roaU*Ht extent by protiuein^? lii^lily-eolored, well-developed fniit, by 
Hb>rinj? it as soon as it is picked in a tein}M*rature of 31° to 32° by removing it 
from storage -wbile it is still fre(‘ froiii scald, and by bolding it after removal in the 
(‘ooli'st possible temperatnn*. 

A varied V may differ in its keejnng epiality when grown in different parts of the 
country. It may Nar> wluui grown in the same locality iindeT different <‘ultiiral con- 
ditions. The character <»f the soil, the age of the trt‘(*s, the care of the orchard — all 
of these faidors modily th(‘ growth of the tree and fruit and may affect the keeping 
(jiiality of th(* apples The (diaracter of the season also modificH the k(*eping power 
of the fruit. 

COMPOSITION. 

'rh(‘ composition of the flesh of 2d varieties of pcn-fectly ripe, sound, 
un wilted apples was found by (\ A. Browne, jr.,^^ to average almut 84 
p<‘r (‘(‘ut wat(M’. 12 p<‘r (auit sug-ar, O.b per cimt fnn^ malic acid, and 0.8 
per cent ash. The water contAUit of the ap])les varied in the dif- 
f(‘r(‘nt \arieti(‘s from 7ti.<> per cent to 80.2 per c(‘nt, and the total 
sugar from 0.0 per cent to 10. <S per c(mt. Seven \ arieties of (California 
api)les'' a\ eraged (Stl p(u* c<‘nt watiu* and 11.02 jx^r cent sugar. Prof. 
AV. H. Lazeid)}', of the Oftio Station/ found from th(‘ analyses of a 
large number of \arieties that ai)ples of the best quality are the ones 
(‘ontaining lh(‘ largest amount of water, wdiile small, runty apples of 
inf(‘rior ijualiU contaiiu'd the least amount. In preparing apples for 
tlu' table Prof(‘ssor Laz(‘nby also found that the waste of 2d varieties 
as })ur(*hased in llu' op(Mi market a\eraged about 24 percent, but wdth 
seh'ct speedmens the waste might be as low' as lo per cent. 

Irderior specimens of a))pl(‘s ap})ear to draw moi'e heavily on the 
miiuM’al constituents of the soil than the better grades, as shown by 
analys(‘s nqH)rt(Ml b\ the Missouri Mation."' Large ripe specimens of 
B(‘n Davis, av('r;iging 8^ inelu's in dianndi'r, (‘ontainetl 7 pounds of 
phosplioric' acid and 87 pounds of potash ]>er acre, whih* smaller ripe 
specimens 2^ inches in diameter contained 71 pounds [diospiioric acid 
and 48 pounds ])otash }M‘r a<*re. This is ])ased on the estimate of 10 
biiNlnds of fruit jhm* trc'e and tin* tnM\s spae(‘d 8>0 feet apart each way. 

I’nripe ap[)l(*s contain considerable amounts of starch and less sugar 
than ripe apples. Thus (\ A. Brow'no, jr.,<^ found that very green 
Baldwin apph's contained, August 7. 4. 14 per cent starch and S. 1 1 ])er 
ctait sugar. Fiv<' wi^eks later th(\v conbiined 8.07 per c(mt starch and 
10.72 p(*r c(‘nt sugar. Two months later when ripe they contained but 
0.17 per cent standi and 14.87 j)er cent sugar. Perfectly ripe apples 
contain no starch w hatever. In the after-ripening of apph's, C, A. 
Browne, jr., found that the chemu'al changes that take place are mainl}^ 

IVnnHylvaniii State Dept. Agr. Bill. 5H 

California Sbi. Hpt. 1898, p. 143. 

<’Pr(K‘. Soc. Prom. Agr. Sei., 1903, p. 105. 

MisHouri Sta. Bui. 10. 
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an follows: Th(» residual starch is changed into sucrose or cane sugar 
in the first stage, next the cane sugar is changed into invei*t sugar, and 
finally there is a slow decrease in total sugar. The acid which is most 
abundant in the green fruit gradually decreases with ripening. 

When apples were gathered iK'fore they were ripe and stored or 
allowed to sweat in piles, li. Otto^ found that the starch in them was 
entirely converted into sugar within 2 to weeks. The sweating of 
apples is, therefore, lielieved to be very advantageous in cider making 
and especially desirable with apples not yet fully ripe, since such 
apples contain coinparati\ ely large amounts of starch which needs to 
be converted into sugar for the inariufacture of good cider. 

The apples must not )><' allowed to lie too long, how(*ver, after the 
starch has ])ecome converted into sugar. F'ruit under a bell jar in the 
experiment mentioned a})ove increased in sugar content from to 
11.51 per cent witliin 2^1 days, but aft(u* 49 days it had again decreased 
to 10.4 per cent. 

The composition of the apple has also been found to vary with the 
different seasons. Tims li. Otto'" giv(‘s tlu' results of the analyses of 
18 varieties of apples harvested in the fall of 1898 and of the same 
varieties harvested in 1900. The average monthly precipitation in 
1898 for the months March to October, inclusive, was 58.0 millime- 
ters, while in 1900 it was 01.4 millimeters. There was also 281.7^ C. 
more heat during the months of, June, July, September, and October 
in 1900 than in 1898. As a result of these difl'enmt climatic conditions 
two-thirds of the varieties I’ipened consi(hu*ably earli(*r in 1900 than in 
1898 — in many cases 2 weeks and in some cases 22 and 45 days earlier. 
The specific gravity of the musts of half of the varieties was considera- 
bly higher in 1900 than in 1898. With IJof the I S varieties there was 
a considerable increase in the sugar ( ontent and a decrease in the acid 
content in 1900 as compar(‘d with 1898. The difference in rainfall and 
temperature in 1900 was believed to largcdy account for the earlier 
ripening and the differences in the chemical (‘omposition of the apples. 

UTILIZATION OF WASTE APPLES. 

But few experimemts have been made along this line at the stations. 
The Virginia Station reports^ that with a hand grinder and press only 
about 2 gallons of cider could be obtained per bushel of apples. With 
apples at 8 cents per bushel cider made in this way cost 6 cents per 
gallon. With a medium-sized custom grinder and press run with an 
8-horsepower engine, cider was produced at a cost of 2.3 cents per 
gallon, and 4 gallons were obtained per bushel of apples. A jelly 

«Proskauer Obstbau Ztg., 7 (1902), No. 10, p. 156. 
i'Lanclw. Jahrb., 81 (1902), No. 4, pp. 605-018. 

Virginia 8ta. Bui. 57. 
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suitable for table use made by adding 1 pound of sugar to 5 pounds of 
eider, cost for material about 3 (‘ents per pound of finished product, 
40 pounds of jelly being made per 100 pounds of eider. A better 
quality of apples was found necessary for marmalade than for ciider. 
It was found advanlageous to cook apples in cider I'atlnu* than water. 
With apples at cents per bushel, marmalade cost for material less 
than 2 cents per pound of finished product, an av(‘ragc of 110 pounds 
being made from HO ])ounds sliced fruit, S gallons fresh cider, and 35 
pounds of sugar. The loss from coring and pari n^r the apples aver- 
aged 25.4 per cenf, while in the case of un])ared fruit the colander 
removed not over 5 p(‘r cent. 

At the C(‘ntral Experimental Farm of (\inada^^ some experiments 
wen* made in evaporating a])ples. Sam})les of 47 varieties of ap]>les 
were evaporat<*d without sulphuring in a family (‘vaporab)r. The 
temperature ranged between 200 and 210 F. Patten (Ti eening fur- 
nished 10 pounds of evaporated product per bushel of fruit. This 
was the largest amount obtained from any variety. Following this 
came Baxt(*r 10 })ounds per bushel, Ben Davis ib4 pounds, (xolden 
Kusset 9.4 pounds, Northern Spy 9.7 pounds, King 9 pounds. Kibston 
Pippin 9 pounds, Twenty Ounce tb4 pounds, and IVwaukee 7.0 ])ounds. 
The flesh of some varieties (piickly turned brown on being cut, while 
others did not discolor as rapidly or to as great an extent. vSulphur- 
ing largely overcame this defect, but it is held that an aj)ple whose 
cut surfa<‘e dries white instead of brown is to Ik* preferred. Varieties 
that retained their color well were Baxter, Dukt* of C’onnaught, Lawver, 
Missouri Pippin, and Wal bridge. 

In these (*xp(*rirnents tin* best apples for (‘vaporating were found to 
be those still firm and somewhat green. Such apples ])roduce a pro- 
duct of b<*tter texture and flavor than a])ples ri])(* ('tjough for d(*ssert. 

The Massachusetts Hatch Station^' has also i(‘])orted the results of 
some work in evaporating apples, \birieties producing the b(*st <pial- 
ity of product were Swaar, Snow, Ben Davis, Hurlbut, Baldwin, and 
Willow Twig; second (juality. Westlield (Seek-No-Further). Rhode 
Island Greening, and Red Russet. The avemge result secured in this 
experiment was about 0^^ ])oiiiids of evaporated fruit per bushel of 
apples. The use of sound fresh fruit gave a larger and better pn)duct 
than overripe fruit. In preparing the fruit it w^as first dropped 
into salt water and then subjected for a few minutes to the fumes of 
sulphur in order to bleach it. Analysis showed that only one-fifth to 
one-thirtieth of 1 per cent of sulphurous acid was found in the fruit, an 
amount considered entirely harmless, most of which would wiish out 
in preparation for cooking. 

"Canada Expt. Farms Rpt. ]). 160. 

Maesacliusetts Hatch Hta, Rpl. 1894^ p. 20. 
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The Morth (krolina Station^' belie/Ves it is inucli more advantageous 
to evaj)orate aj)j)les than to sun-dry them, since evaporatinl apples sell 
for about h cents per j)<)und in the market, while sun-dided apples 
bring ojily to cents. A protitahle evaporator should have a 
capacity of not less tlnm JiOO pounds of dried fruit pin* day. Th(‘ same 
sbition deprecates the bleaching of fruits by fum(‘s of Imrning sulphur, 
and suggests instead that they be dropped into a tub of weak salt brine 
made in the proportion of 1 pound of (dean table salt to Ii> gallons of 
water and boiled together for 10 minutes. 

«N(irtli CiiroliimSta. Bui. 1S2. 
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By A. (\ Tki’e, 

Director of (fu^ (office of Er/)eri7nc)it Slot tons, 

EDUCATIONAL WORK OF THE DEPARTMENT OF AGRICULTURE. 

Ill his animal report for 190.‘h the Secretary of Agriculture called 
attention to the* large work whi(‘h the Department of Agriculture is doing 
in training agricultural exp(M-ts, taking for this purpose studmits and 
graduates from tlie agricultural and other colleges and giving them 
spi‘cial instruction in connection with the research work of the 
Department. 

The Department has ttius hee(>meap<>‘>‘t-^ra<luateinHtitntion,\vliere groups of Hcienees 
are tan^ht and apt)lied. DomparativtOy little time is (h'veted to the ase(‘rtainm(‘nt 
of ahnlraet Hcientitio facts. Kverv W()rker is h(‘lpiii^ someIxKly, and doin^^ 

this he is contrihntin}; to wliat is known n'latiiijx to th(‘ farm and to the (education 
of his associates. 

Four hundred and ninety -six students ha\e been admitted to tlie Department 
for instruction since 1897 as experts in our several lines of work. Two ]uindre<l and 
forty-niiK‘ of these* still r(‘main with us, not h‘ss than 182 liavin^ ]>as>ed into the 
clas.'^ih(‘d s<*rvic(S ISo having' ^'one el.s<*where to U‘a<‘h, expt'riment, or dtanonstrate in 
j)rivate enterprise what they have learned from th(‘ir teachers, who an* our hi‘st- 
e([uii>iK*<l scientists in their several specialties. * * * 

The Weatlmr Ihireau has, through its otiicials at the various stations throutrlwmt 
the country, taken an active part in jaihlic e<lucatioii alon^ meteor()io 5 iical lines. In 
12(‘ollej;esor uni v(*rsities during the past year Weatht'r Bureau otiicials have conducted 
reiLtu la r courses of lectures or classes of instruction in mete(m)lo^y and climatoloi;y, 
and at 5 of these institutions the otlicial is a m(*niher of the faculty. At Hi stations 
the oth(‘ials liavi* delivere<l occasional a<ldn*sses oiitsidi* of their otlices to schools or 
colleges, and at 2S stations they hav(* iJ:iven fre<pient talks in their otlices to pupils 
and teach(‘r8 of schools. In 14 instances they have deli\ert*d oc(*asional ieldresses 
outside of their offices to farmers’ institutes and similar organizations. Only a few 
yearsago there was very little instruction of this nature given inour (*olleges, universi- 
ties, or public schools, but the demand for it has rapidly increased. The* action of 
the Bureau in this direction w ill undoubtedly result in a wider knowle<lge and a 
more iuHdligent, understanding of its work, and a conse(pu*nt increase in its useful- 
ness and value. Many of the young men who rect*ive instruction in these classes 
are attracted t-o the servdee of the Burt^au as ano(’(‘upation, and tiu* Bur(‘au ])roflts by 
securing a class of employes with sjjecial training and equipment. * * * 

This Deimrtment has Ix^en aiding the sch<K)bgarden movement in several w'uys. 
Through the Bureau of Plant Industry it has distrihuhHl sj>ei*ial packages of vegetable 
and fiower seeds to a largo number of schools, and condiu ted a number of 8(*hool- 
gardening experiments in cooperation with the schools and charitable organizations 
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of Wa^^hingtoii, I). Oflioern of tho Dei)artait*nt have in several instances volua- 
leered to direct tlnise experiments outside of ofllce hours. One of the most successful 
ol these ex}>eriinents was (‘ondiu'ted on the Department jt^roiinds with a class of 30 
l>o>Han<l ^irls fr<»m a near-hy school, under the direction of the science teacher in 
the normal school of the city. 

The ])ul)lieatioii 8 of the Department (hiring the past 3 ear were issued 
in larger iminlx'rs and were more widely distributed than (‘ver before. 
The total number of publications issued in 1908 was 988, as conipan'd 
with 757 in 1992. The total number of copies of all publications issued 
in 1908 ag^rei^ated not far from 12,(190,000, of wliiidi about 7,000,000 
wer(' farmers' bulletins, [buloubb^dly the educational influence of 
this immense yoluiiu* of literature on our a|rricultural population jren- 
erally is yery great, but it is also noteworthy that the luunher of 
Department publications sent diretdly to schools in the cities as well 
as in the country districts is already large and is steadily increasing. 

EDUCATIONAL WORK OF THE OFFICE OF EXPERIMENT STATIONS. 

While the other Buivaiis of the Department haye done \'al liable edu- 
cational work along the lines of research in which they are engaged, 
the Office of Experiment Stations has continued to act as a general 
agenc\y for the promotion of agricultural education throughout the 
United State's, and has enlarged the scope and extent of this bnineh of 
its work during the past y(‘ar. Special att(*ntion is being giyen to the 
better organization of our system of agricultural education, so that it 
may include properly graded courses of instruction reaching from the 
graduate* school and the colh'ge* to the (‘omnion schools, and may (*mbrace 
all the brane‘he*s of agriculture* corisideivd as both a science and an art. 
Part of this work is being done* in <*(K)])erati()n with the Association of 
Amc'rican Agricultural (\>ll(*ge*s and Experime'iit Stations, the Dire*ctor 
of this Otfi(*e* being cliairman of the standing committe*e on methods of 
teaching agricultui-e. During the past year theur hav c l)e*cn an unusual 
nuinbci* of opportiudties to present the claims of agricultural educa- 
tion thi-ough public address<‘s, and in this way represen tati yes of this 
Office haye urge*d this matter on the attention of a considerable num- 
ber of public men, educ*ators, students, and influential farmers in dif- 
ferent States. 

As regards the agricultural colleges, the Office has especially endeav- 
ored during the past yeai* to aid the movement for the development 
of courses in rural engineering, the establishment of courses in that 
branch of this subject entitled farm mechanics being particularly agi- 
tated in the colleges at this time. An account of the progress thus far 
made in this line in our colleges is given later in this report. Some 
attention is now being given to rural economics, a subject which is 
teginning to take more definite i>edagogical form in a few of our col- 
leges, and which should be more extensively studied and taught in 
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this country. To Btiinulat^e the more thorough organization and equip- 
ment of the college courses in agronomy, a Imlletin showing what has 
been done in this ])ranch of agriculture at a ruini})er of our leading 
colleges was issued during the past year and has Ixmui very favorably 
received. Many of the (*olleges are offering shoi’t and sp<*( iul courses 
to meet the needs of students who are unable to take the regular 
courses. To meet the demand f</r information regarding tliese limited 
courses this Office has prepared a bull(‘tin describing them as they 
now exist in the several States. 

Following the publication of the outline secondary cours<'s in agri- 
culture prepar(‘d by the committee on methods of teaching agriculture 
(Office of Experiment Stations Circ. 49), an article on the progress in 
secondary education in agriculture was furnished for the Department 
Yearbook for 1992, and the importance of this subject was thus pre- 
sented to a wide circl(‘ of readers. By public addr(‘sses, correspond- 
en(‘e, and personal conferences active^ efforts are bi'ing made to 
promote the movement for the (\stjt])lishment ()f secondary schools and 
courses in agriculture in different parts of thi^ ( ountry. 

As regards the elementary schools, th(' efforts of this Office have 
taken two directions (1) to aid the already active movtmient for the 
spread of nature-study courses in city and (*ountrv schools and the 
establishment of school gardens in connec'tion with such courses, and 
(2) to promote the formulation and introduction of elementary 
cours(*s in agriculture (^sp(‘cially suited to the rural schools. Mr. 
D. J. Crosby is giving special attention to this jjranch of our work. 
Along these lines addr(‘sses have be<'n given at the State teachers’ 
associations in New York and New llani])shire ; ten teachers' institutes 
in Missouri ; the summer school for teai'hers at the Connecticut 
Agricultural College; the teachers of the Distrii t of tkdumbia ; the 
assembly at Chautau(|ua, N, Y.; the Brookliru^ Mass., Education 
Association; the Kent Improvement Association at East (ireenwich, 
R. L, and the Maine Sttite Pomological Society at Winthrop, Me.; 
and in this way over 3,009 teachers w<*re reached. A larg(‘ <*orrespond- 
ence on this subject has also been carried on and numtu*ous publica- 
tions have })een distributed. 

REPORT ON SCHOOL GARDENS. 

Acting as chairman of a committee on school grounds for the Amer- 
ican Park and Outdoor Art Asvsociation, Mr. tVosby ])repared a report 
which was prCvsented at the convention of that association at Buffalo, 
N. Y., in July, 1903. That portion of this report which relates to 
school gardens is given herewith. 

With reference to the planting of trees and shrubbery it has been 
found that in many, probably the majority of instances, tliis work has 
gone hand in hand with the establishment of school gardens — flower 
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and vegetable gardens. It has been found a fruitful source of instruc- 
tion in nature study, a means for arouvsing and developing an appreci- 
ation of tlie b(*autiful in outdoor art, and its influence has in nearly all 
cases ('xt ended to the homes of the cliihhim, with the result that many 
eflorts ha\ e lanm made to improve the external appearanct* of these 
lionies. Kflbrts along this line are not ])y any means general, but 
interest in the work is active, especially in tli(‘ North Atlantic and 
North (kmtral States. It should l)e fostered and encouraged wher- 
ever a member of this association or any of its auxiliaries can be 
found. 

School gardens — meaning by the term flower and vegetable' gardens 
utilized foi‘ educational purposes — are more numerous, or at least 
more of them have la'cri reported to your committee. They are found 
in the East, tlie Middle West, the South, the far West, and our insular 
possessions. They are maintained in connection with the kindergarten, 
and with every other grade' uj) to the high school. Howc'v er, the really 
significant and permanently valuable feature' of reca'jit progn'ss in this 
connection lies not so miudi in the extent of the movement or in tin' grade 
of instruction as in the fact that senool gardens a re be'ing started in con- 
nection with 15 or 20 normal schools, that the oflici'rsof 10 or 12 agricul- 
tural colleges are preparing school-garden plans and courses and otl)(*r- 
wise coopi'rating in tin', work, and tliat dei)artmentsof public inst ruction 
all over the Tnited Slates an' displaying much inte'n'st and activity in 
the school-garden movement. In this way pi'eparation is being made 
for putting school-garden instruction on a [)edagogical basis. Nearly 
every new educational movement has its fad or sprout stage, duiing 
which it makes a luxuriant growib in the sunshine of popular favor, 
and is only saved fi*om breaking’ down of its own weight by the level- 
headed few who possess not only enthusiasm but tlie m'cessjiry native 
ability and persist('.nce to nuike the thing succeed. This is followi'd 
by a period of reaction, of cutting back, during which if unworthy it 
dies, or if worthy takes root dc^'p in tin' i*ich earth of our (»xisting educii- 
tional institutions and prepares for a h'ss showy but strong and vigor- 
ous growth. It is encouraging, therefore, to note that so many of 
our leading educational institutions are already pn'paring to give ade- 
quate*. and intelligent sup]K)rt b) the school-garden movement, to pre- 
pare teachers who shall be able to make the school garden truly an 
educational feature of the school. 

PLANTING TREKS AND ORNAMENTALS FOR THE IMPROVEMENT OF SCHOOL 

GROUNDS. 

One of the most active agencies for the improvement of school 
grounds, both urban and rural, is the Bureau of Nature Study of 
Cornell University. For a number of years this bureau has l)een 
working among the children of the State through Junior Naturalist 
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ClubH, tho total membership of which irK‘ludes over J 8,000 pupils in 
the public* schools. Each member is reached through the Junior 
Naturalist Monthly and by correspondence^, throu^di the school- 
toacheu’s. A little over a yc^ar a^o tlie bureau de<*id(Hl to put this 
vast machinery ijito operation for the impiwementof school ^**r()unds. 

The Slate superintendent of public* instruction and other influential 
persons have lent their support to the movement. The result has 
been the*, awakening of a pfeneral intc*rest in the improvement of 
school grounds and the actual ivalization of much bettm* c*onditions in 
many rural and city schools. During the past yc'ar t2,'l:00 children 
wrote to the supervisor of the bureau bdling what they had done for 
the betteiinent of 475 school premise's. 

In Rochester the efforts of the Women's Educational and Industrial 
Union for the improvement of >chool grounds antc'dated the efforts of 
the bureau in this dirc*c*tion one yc'ar. Many of the school children 
undertook to improve* their surroundings. (PL XXX, fig. 1.) The 
Rochestc*!* Post- Express sum> up the rc'sults in the* following paragraph: 

(ircnai turf has tiikeu tlu^ of ])arc' clayov baukt*, aiid shrubs and flowers };row 
wiicn* tht‘ ])urd(»rk luid tomato can tlourishc'd in da\ s jrono ])y. Ttie windows of 
the H'liools an* till(‘d with ferns and flowerin^^ jdants, and the interest tak(‘n in the 
seiiool yard tins ('xtended to the home surroundings — to tlu* bc‘tteruu*nt of whole 
n(*ighborho( xls. 

Similar work has been done iit ti number of schools in Ul(‘v<‘land, 
Ohio, und(‘r the* jiuspicc's of the Home Oardening Association (PL 
XXX. tig. 2); in Washington, D. U. (PL XXX, tig. 2»); in Detroit, 
and in numerous other c‘ities. In most cases the* work has been acc*om- 
])lished^with so little ostentation that outside* attention lias not been 
attracted, but its influeiK*e lias Imen none the less (‘Ic‘vating and helpful 
not only to the [lupils but also to the home's of the pupils. 

FLOWKU AND VKOETAULE CfAKDENS AS SOI KC’ES FOR NATi RE-STUDY 
MATERIAL AND OUTDOC^K MANUAI. TRAININCJ. 

NOKTU \TL\NTie ST VT1'>, 

In the North Atlantic States Massachusetts and Uonnecticut have 
made greatest [irogress in the establishment of school gardens. In 
Massac‘husetts Poston c*ontinues to be the center of the school-garden 
movc'ment. Hen* the work was started twelve years ago in connc'c'tion 
with th(^. George Putnam (Jrammar School (PL XXXI, tig. 1), and has 
been c*A)iitinucd with marked success up to the present time. For ten 
years the work was contined to native wild flowers and ferns, hut since 
1900 vegetable gardens have been made a prominent feature* of the 
work. 

About three years ago the Boston Normal Sc*hool began similar 
work with vegetables on a vacant lot at the corner of Dartmouth 
street and Warren avenue. At this place boys from the like Training 
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School and girls from the Franklin School had individual gardens 
under the supervision of a science teacher in the normal school, who 
was assisted by her normal students. This work has succeeded admi- 
rably, not only hi furnishing garden woi*k for the pupils of these two 
schools, but also in prov iding tniining for prospective teachers. This 
year three graduate's of the normal school have been put in charge 
of school-garden work in sc'ven of the other city schools, and a fourth 
graduate has charge of gardens in connection with several of the 
schools at Brookline. 

Another notable enterprise of this kind in Bost(^n is the Hale House 
Farm. Hale House is a social settlement in Boston, the officers of 
which procured last summer several acres of ground at Watertown, 
one hour out by street car, where 12 of the boys erected a small cottage 
in which they could stay nights and Sundays. Most of the boys were 
at work during the day, so their time at the farm was limited. 
However, they planted potatoes, peas, beans, corn, watermelons, rnusk- 
molons, sijuash, cucumbers, lettuce, and b(‘ets, and succeeded in pro- 
ducing some very good vegi'tables. The ('uterprise is being continued 
this year with prospects of even greater success than attcauh'd last 
year's (ffiorts. 

In the vicinity of Boston several towns have inaugurated work on 
the plan originally followi'd at the (ieorge Putnam (H’amniar School. 
Medford has thn'e such gard<'ns and Winiham iiv(‘. East Dislhaiu, on 
the other hand, is bran(*hing out on original lines. A new school- 
house is just being built and a progressive* school board has (unploye'd 
a landscape arch it('ct to take charge of the* planting, with the result 
that tlie grounds are to be j)rovid(*d not only with shade tn*es, shrub- 
bery, and playgrounds, but also with a botanic and flower garden, a 
rockery, a vegetable garden with individual plats foi' a large number 
of pupils, and a nursery for growing trees and shrubs. (PI. XXXIl.) 

In the public schools of Worcester the raising of plants has b(*en 
substituted for the old-tinu* work in botanical analysis. Gardening, 
however, is only one of the many valuable features of nature-study 
work conducted in these schools. At Groton school-garden work has 
been conducted in connection with the School of Horticulture and 
Landscape Gardening for Women. 

At least two of the normal schools of Massachusetts, vi^, those at 
Hyaniiis and Framingham, liave incorporated school-garden work in 
their practice schools to give their normal students training in conduct- 
ing work of this kind. At Hyannis the garden work is made the basis 
for numerous exercises in connection with the mathematics, bookkeep- 
ing, business training, drawing, and language work of the school. 
Tlae children write letters to the seedsmen from whom they purchase 
seeds, sell their produce, dejiosit money in the bank, make purchases 
and pay for them with checks drawn on their account. 
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Fig 1 - Aqriculti ral Educati )n— George Putnam School Gardens, Boston. 



Fig 2. —Agricultural Education— Girls' Gardens at Hartford School of 

Horticulture 
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Connecticut has its school of horticulture at Hartford, and school 
gardens in connection with the normal school at Willimantic, several 
of the schools at Hartford, and the school at West Hartford. The 
school of horticulture (PL XXXI, fig. 2), maintains the largest number 
of gardens of considerable size of any institution in the country. There 
are 166 gardens apportioned as follows: For tea(jher8, 24 gardens, each 
10 by 30 feet; for l)oys and girls, 125 gardens, ea(‘li 10 by 25 feet, for 
first-year pupils; 16 gardens, each 10 by 30 feet, for second-year 
pupils, and 1 garden, 10 by 40 feet, for a third -year pupil. The pupils 
are drawn largely from the city schools and have one hour a week in 
the gardens. The second-year pupils also have root grafting and 
greenhouse work, including the prepamtion of soil, potting, repotting, 
and pricking out plants, and will later be instructed in budding, spad- 
ing, etc. Each city school is given six free scholarships. First-year 
pupils not receiving scholarships are charged $5 tuition. In close 
proximity to the (‘hildren’s gardens the school of horticulture main- 
tains demonstration plats 40 feet square of many staple crops, such as 
the cereals, flax, hemp, cotton, sugar cane, rice, tobacco, millet, and 
sweet and medicinal herbs; also smaller plats of the various budding 
plants. All of these plats are distinctly labeled, a feature which adds 
greatly to their educational value. 

In Maine, Bath and perhaps a few other cities have begun scbcK)l- 
garden work and this last spring the Maine State Poniological Society 
lu*ld a two-day horticultural school for children at Winthrop, in which 
considerable effort was made to arouse an interest in nature-study 
work and school gardening. A member of your committee gave an 
illustnited lecture on si'hool gardens the first evening of the school. 

In Providence, li, 1., school-garden work Ix'gan eleven years ago 
at the Vimyard Stn'-et (irainmar School with the i)lanting of ferns and 
violets in one of the angles of the building. Gardens have also been 
conducted in connection with the kindergarttui, the Benefit Street 
Primary School, and the vacation schools of tin* last three years. This 
spring Um new school gaidens have been started in the city. At 
sevMual othiu* points in KIkkIc Island great interest has been aroused 
in tlu‘. work, and at East Greenwich arrangements have been made 
for b(‘ginning in a small way this feature of industrial work. For 
tiyo years the Rhode Island Horticultural Society has offered prizes 
for the best-kept school gardens. 

In Vermont the State Normal School at Johnson maintains a half- 
acre experimental school garden in connection with the training school. 
A portion of the garden is devoted to cooperative flower and vegetable 
growing by the pupils in the lower grades, the remainder to a potato 
crop in charge of grammar-grade pupils, each of whom has one long 
row to hoe,” (PL XXXHI, fig. 1.) The work includes instruction 
S. Doc. 148, 58-2 37 
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on the use and effect of fertilizers. The Experiment Station at Bur- 
lington cooperates with the normal school, furnishing ‘‘some of the 
materials and much good advice.” In Burlington a garden was started 
this spring in connection with the Adams School. 

In the State of New York more attention is })eing given to the 
improvement of school grounds than to the cultivation of vegetiibles. 
In New York City, however, two experiments in vegetable growing 
by children are worthy of iiuuition. The first of these is at Dc Witt 
Clinton Park (PI. XXX III, fig. 2), where Mrs. Henry Parsons, a mem- 
ber of the school board, secured permission last year to fence an area 
114 by 84 feet for the purpose of giving some of the children in the 
vicinity useful and wholesome employment. The planting was not 
done until *luly, and the soil wits very poor, the plow “ having turned 
up rags, wire, lime, and stones,'" relics of a former dumping ground; 
but in spite of th(‘S(* draw}>acks marked success attended the experi- 
ment. A tent was put up, which contained blackboards for instruction 
and seats for comfort, and later a flag pole was raised. The children 
came in squads of (aich, wearing a tag num))ered to correspond with 
the num])er of his 8 by foot garden, afid were given w'ork not only 
in gardening but also in clearing ground of stones and in pr(‘paring it 
for planting. At flrst the children were given the choic(‘ of being 
farmers or jK^licMniKm, and quit(‘ a good many thought they would 
like to ])(» policemen, but aftiu* the third day the j)olic(‘ force had all 
deserted to the farm. The work will b(‘ continue<l this y(‘ar, and tlau'C 
are plans for laving out a country home, including a portable house, 
lawn, ])aths, flow(*rs, etc. In a r<‘cent lett(‘r to the writer, Mrs. 
Parsons says (hat th(‘ childnm ‘■'work lik(‘ rrojans and the gangs turn 
in to lielf). My little teac^her is a.s safe in that tough neighborh(»od 
now as in Inu* own ])arlor.'' To o\ercon)e in a measure the influen<‘e 
of the stre(‘t and the factory oti graduat(‘s of the public* schools, Mrs. 
Parsons has recently organized an alumni association in what is con- 
sidered the toughest school in that section. The president and vi(*e- 
president of the association are j)rinci}>als of large schools and are 
native-born residents of this district. 

The other ent(u*prise is in its infancy. Tc^achers’ (/oll(*ge has pur- 
chased the land lying between Broadway, Amsb^.rdam avenue, One 
hundred and twentieth, and One hundred and twenty-first street^, 
about one acre of which will l>e utilized for educational purjx^ses. A 
part of this land has already been developed as a school garden or out- 
door laboratory for the reorganized and enlarged department of nature 
study. The garden is both horticultuml and agri(*ultural. Cereals 
have been planted and experimented with, also vegetables arid other 
plants, the whole serving not only as a practice ground for the pros- 
pective teacher of a rural school, but also as an object lesson, to the 
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children of the allied preparatory schools, the Horace Mann and the 
eTames Speyers experimental schools. 

In a few other cities of the North Atlantic States vegetable garden- 
ing is being attempted in connection with the schools. Such work has 
been reported at Elmira, N. Y., and at Trenton, Newark, and Prince- 
ton, N. J. 

SOUTH ATIiANTlC STATES. 

In the whole stretch of coast States from Delaware Ray to the (lulf 
only two school-garden (icnters are reported. These are at Hampton, 
Va., and Washington, D. C. At Hampton school gardens are con- 
ducted at the Whittier School in connection with the Hampton Normal 
and Agricultural Institute for Negroes and Indians. Two hundred 
plats, varying in size from 4 by 0 feet to 11 by 15 feet, are devoted to 
this work. (PI. XXXIV.) Each plat is worked f)y two pupil>, and all 
of the work is done under tlie supervision of a man who is employed to 
tak(‘ general charge of the gardens, plant the border beds, and keep the 
paths in order. Ev(*ry child in the school, from the kindergarten to 
the sc'venth gnide, is recpiired to work in the gardejis two recitation 
jHU’iods a week. (PI. XXXV, fig. 1.) When this work began nearly 
(hre(' years ago, not a f<‘w of the pupils thought it a disgrace to work 
out of doors, but at the present time there is not a pupil in the 8(‘hool 
who d(H‘s not look forward with eagerness to the gardening periods. 
The \M)rk is conducted on pedagogical principh^s, and is so (*orrclated 
with the other school (*X(‘rcises as to make it truly educational. It is 
also arranged in such a way that j)upils finishing at the Whittier School 
are fully prepared to take up the agricultural work in the institiiti*. 
Many of the negro schools in the vicinity of Ham[)ton and Norfolk 
havt' begun school-garden work under the din^ction of Hampton 
graduates. 

Instruction to the .school childreii of Washington in growing flow- 
ers and vegetables began in the normal school about a year and a half 
ago through the cooperation of the Department of Agriculture and 
the instructor in botany in the normal school. The first year nothing 
was attemi)ted except home gardening on the part of the normal school 
students; but this experiment was so successful that plans were made 
fo!* broadening the work. Luvst Avinter the Department turned over 
to the use of the instructor in botaii}’^ and her normal school students 
a small greenhouse and a workroom, where the students met once a 
week and received instruction as well as pructic.al experien(*c in exam- 
ining and handling soils, gei’minating seeds, planting, potting, trans- 
planting, making cuttings, and grafting. When spring ('ame each of 
the 97 normal s<diool students was required to start a home garden in 
which she might be able to carry out the instruction and ex|KM ience of 
the class room and workroom. Ck)nnected with the normal school are 
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12 practii*e schoolw, containhif^ about 450 <*hildron, who have been 
given seeds for home planting and are under the instruction of the 
normal students. In this way the children are receiving valuable 
instruction in plant growtli and the future teachers of Washington are 
being trained to (‘arry on the woik in an intelligent and practical way. 

In addition to this work the Department of Agriculture has placed 
at the dis[)osal of tlie normal school a strip of land 10 by 250 feet, 
which is being (‘ultivat(‘d h> a class of 30 bo^^s and girls from a sixth- 
grade school in tlie vicinity of the Department grounds. (PI. XXXV, 
tig. 2.) Each plat is 7 ))y 10 feet and contains the common garden 
vegeta])l(»s and a few f1ow(‘rs. The succ('ss of the experiment has 
been remarkable, not only in the general good condition of the gardens 
(PL XXXV, tig. 3), ))ut in the marked enthusiasm shown by the 
children for their work. It is all volunteer w^ork, and } et many of the 
pupils spend time during recess periods and after school at work in 
their gardens. 

The influence of this woik in connection with the normal school is 
extending to other cpiaiters of the citj. Through the coopenition of 
the Department of Agriculture, the National Plant, Flower, and Fruit 
Guild, and the so(*ial settlements in the city, gardens containing from 
10 to 35 plats each have been started in several different localities. 
The places were selected liy an oflicer of the guild, the children to 
carry on the work weic secured through the social settlements, and 
seed was fui nished bv the Department, which also sent out a gardener 
to superintend the planting and now furnishes ^olunteers to ov^ersee 
the work. Through these influences also a great many home gardens 
hav e been or are being planted in the v icinity of the various garden 
centers. 

SOUTH (hNrUAI HlAThS 

In the South Central States school-garden work has been reported 
at Louisville, K}^, and Tuskcgee, Ala., but no information has reached 
youi committee regarding the status of the work in Louisville this 
year. At Tuskegee the work is conducted in a practice school con- 
nected with the Tuskegee Normal and Industrial Institute much in 
the same way that gardening is carried on at Hampton. It furnishes 
pra(‘tice w ork for the normal students and prepares pupils in the prac- 
tice school for entering the institute. 

In this connection an enterprise now under way in Tennessee is 
worthy of mention. Plans have been made and land purchased for the 
establishment of a central rural school 12 miles from Knoxville. The 
property acquired contains 14 acres, a part of which will be used for 
campus, 5 acres for a model farm, and 0 acres for garden, orchard, and 
playgrounds. The pupils in this school, in addition to receiving a 
sound elementary education, will learn how to farm, how to plant and 
cultivate fruits and flowers, and how to raise poultry and operate dairies. 







Fig 3 -Agricultural Education— Blds Kept Free from Weeds and Watered 
WITH A Rake Stirred to Conserve Moisture 





Fig, 2. “Agricultural Education- Department of Agriculture of the University 
OF Minnesota. Experimental School Garden. 
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Plate XXXVII 



Fig 1 Agricultural Education— Plan of Horace Mann School Garden 

Minneapolis 



Fig 2 —Agricultural Education— Plan of Experimental School Garden Show 
iNG Rotations Tested by the Department of Agriculture of the University 
OF Minnesota 
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C^NTBAI. STATHS. 

In the North Central States the school garden movement is in a con- 
dition of ferment. With the exception of a few centers not much has 
been done yet, but a great deal is being planned. 

In Ohio the work of the Home Gardening Association at Cleveland 
in maintaining school gardens at the Rockwell School and in promoting 
the home gardening movement throughout the city is being continued. 
So, too, is the work of the National <Jmh Register (>)mpany at Dayton 
in furnishing gardens and instruction in gardening for a])out 70 boys. 
There is also a movement throughout the State to interest children of 
the rural districts in growing vegetables and flowers at home. This 
work is being conducted through the t(w*hers and school officers, 
encouraged largely by the Ohio Students’ Union, the College of Agri- 
culture of the Ohio State University, and the Ohio State Experiment 
Station. This year 77 boys and 4 girls in Springfield Township are 
making simple experiments in growing corn, and 18 girls are raising 
vegetables from seed furnished by the United States Department of 
Agriculture. 

Illinois has several strong agencies working for the introduction of 
school gardening and instruction in the elements of agriculture among 
the schools of both city and country. The State superintendent of 
public instniction, the officers of the college of agriculture of the 
University of Illinois, the officers of several of the State normal 
schools, and a number of the county superintendents of schools are 
active in the movement. There are definite reports of school-garden 
work being started at the normal schools at (ffiarleston, Normal, Car- 
bondale, and Dekalb, but in the Chicago Normal School nothing of 
the kind has yet been attempted. The superintendent of schools in 
Winnebago County, O. J. Kern, of Rockford, is an enthusiastic 
worker for everything that will improve the rural schools — school 
gardens, experiments in growing crops by farm boys, the planting of 
school grounds, and discussions in meetings of teachers. Through 
his infliUence school gardens have been started in about 15 districts of 
the county (PL XXXVI, fig. 1), and in many other places flower teds 
or plants or trees have teen set out. This spring eveiy township in 
Winnebago County bad a graduation exercise with a programme full 
of subjects relating to the Imutifying of school premises. The sole 
topic of tlie country -school section of the Northern Illinois Teachers’ 
Association, held at Dekalb April 23~‘25, 1903, was school gardens. 
It was also an important topic at the Winnebago County Teachers’ 
Institute, held the last two days in April and the first throe days in 
May, 

Ifhrongh the etforts of the Commercial Club, of Indianapolis, Ind., 
five of the Schools of that city were supplied with seeds this year, and 
garden work was begun. 
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In Michi^n school gardens were started this spring at the Second 
Avenue School in Grand Rapids, a garden for each room. 

In Minnesota, Minneapolis had gardens at the Horace Mann S<^hool 
(PI. XXXVII, tig. 1) and one or two others last j^ear, and started work 
at ten schools this spring. Duluth has school gardens at the Wol>ster 
School. The department of agriculture at the University of Minnesota 
is doing all that it can for the rational development of sch(x>l-garden 
work and other fc^atun^s of elemenhiry agriculture in the schools of 
the State. Among other things it is conducting exi>eriinental school 
gardens and preparing plans for rural school gardens (PI. XXXVII, 
lig. 2). 

Omaha is the only <‘ity in Nebraska reporting school-garden work. 
For two years all of the pupils in the lower gi-ades have received 
instruction in growing plants either in l)oxes or out of doors, and a 
number of the schools in the cily hav(' engaged <juite largely in 
garden work. Rc'ports indicat<‘ that the work has b<H*n |X)pular and 
suc(‘eshful. 

In Missouri school gardens an^ rejKjrted at t'arthage, Old Orchard, 
and St. Louis. The work at Old Orchard was startl'd this yi'ar, and 
that at Carthage sev(*ral years ago by W. f). SU'vens, who has since 
been called to one of the large schools in St. Jjouisand has inaugurated 
similar work there. At first Mr. Stevens’s work, Ijoth at Carthage and 
St. Louis, consisted in getting the hoys startl'd in growing vegetables 
and flowers at home, hut this year he has secured the cooperation of 
the officers of the Hodgeii School, of which he is principal,'^ in organiz- 
ing garden work in connection with the school. 

About the middle of June a junior sc1kh)1 of horticulture was begun 
in St. Louis under the direction of the (’ivii' Improvement League. 
The league was given the j)rivilege of using as much land as was 
needed of a IdO-acre tract belonging to the Missouri l^obinical (iar- 
den. At present (July 7) 60 gardens, 11 by lt)5 feet, are laid out and 
occupied. Any boy in the city may have a similiar plat on applica- 
tion free of charge. The common vegetables, such as corn, tomatcH^s, 
beans, turnips, etc., and several varieties of flowers are planted, and 
the planting is uniform throughout the garden. The boys come in 
classes of 15 one morning each week to receive instruction, and all are 
present on Saturday morning. There is a wonderful opfX)rtunity for 
work of this kind to succeed in St. Louis, for many citizens have 
taken a keen interest in the movement. Funds have been provided for 
expenses and prizes, and enough land has been offered for the use of 
the gardens next year to enable the league to supply 1,0<X) l>oys with 
gardens if there should be a demand for so much. The boys them- 
selves are most enthusiastic, and there is no doubt that they will be on 
hand early next spring to put in their claim for gardens. 


^ Since promoted to the priiKdpahhip of the Eugene Field School* 
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In thi» connection it is worthy of note that the United States 
Department of Agriculture has made plans for laying out and con- 
ducting model school gardens at the Louisiana Purchase Exposition, 
Prof. C. F. Wheeler, of the Bureau of Plant Industry, has been put 
in charge of this work, and if his present plans are carried out an 
experienced man will be in charge of the gardens throughout the 
season and will conduct daily exercises with volunteer pupils from the 
St. Louis schools. 

WESTERN STATES. 

The far West has furnished 3 "our (*ommittee but few reports of 
vegetable gardening in schools. It is known that the normal schools 
at Los Angeles, Cal., and Salt Lake City. Ubth, have made garden 
work a feature of their pmctice schools for a number of \"ears. Pueblo, 
Col., schools ha\'(' also made successful experiments in gardening. In 
Riverside CV)unty, t'al., school gardening was started this spring in 
11 schools. Regarding the work in the Riverside (<*itv) schools, the 
Riverside Morning Knto Inprise sa 3 ^s S<‘hool -garden work was ])egun 
hy the first and second gnwles, hut the infection soon spread to the 
third and fourth grades and on to all the other classes of the school. 
The childnui spaded up the hard ground themselves, workc^d it up by 
Hikes and shovels, got all the seeds they could from (‘very source, and 
took vast pleasure and satisfaction in planting tludr flowers and veg- 
etables, and in caring for them wdien they came up. Thev would fight 
for the. gardens — no one dared lay a finger on them, save in the way of 
kindness.’’ 

INSULAR I'OKSI-XHIONH. 

Attention has been given to garden work in the schools of Hawaii 
for more than .50 years. (Teneral Armstrong, founder of Hampton 
Normal and Agricultural Institute, reports that in 1850 he had organ- 
ized agricultunil and industrial so<*ieties among the natives and that 
kale, sweet 3 K)tiitoes, squash, and tlu' like were grown with great 
success by some of the schools. Work of this kind has been continued 
up to the prcKsent time and now occupies a prominent place in the school 
curriculum. The work along agricultural lines was found to be so 
popular and so helpful to the genenil si'hool work tliat in 1898, shortl}^ 
after the establishment of the normal sc*hool in Honolulu, a department 
of nature study and agriculture was organized in this school and put 
in charge of a graduate of Cornell University. This course in the 
normal school includes garden and field work, budding, grafting, 
potting, transplanting, etc,, study of domestic and wdld animals, i)ene- 
ficial and injurious insects, etc. Plats of ground arc assigned to 
groups of normal students who supervise the work of the pupils of 
the training school in charing for these plats. These training-school 
pupils work together by grades, raising vegetables which are disposed 
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of in the vhy inarkets. The proceeds are used to purchase school 
equipment. The other grade schools of the cit}" are also given instruc- 
tion similar to that in the training school l)y a traveling instinictor, 
and a portion of each school ground is set apart for the growing of 
vegetables. 

In the schools of the island outside of Honolulu (‘onsiderablo atten- 
tion is given to the study of agricultui’e. In some cfises the teachers 
ha\e special training in this work and the results have been propor- 
tionate. Eac'h y('arthe number of trained teachers is Ixung increas(*d 
by the graduates of the normal school, and the superintendcmt of 
public instruction <'X})resscs the hop(' that ‘‘in tirin' all the teachers 
on the force will be fitted to give instruction in the courses of nature 
study and agriculture.'’ 

In Porto Ki(*o 20 agricultural schools, accommodating 50 pupils 
each, were organized liy the commissioner of education in the fall of 
1901. Kardi sohool was provided one acre of ground where (‘ach child 
was given a small plat on whi(*h he was i*equir(‘d to work daily. The 
children were from 0 to 15 jiws of age and their teachers trained 
American agriculturists. 

EDUCATIONAL WOEK OF THE ASSOCIATION OF AMERICAN 
AGRICULTURAL COLLEGES AND EXPERIMENT STATIONS. 

At the convention of the association held in Washington, D. (\, 
November 17-19, 1908, there was much discussion of educational 
topics. In the section on horticultuie and botany several jiapers 
dealt with the teaching of bobiny and horticulture in tlie agricultural 
courses of the colleges. The committee' of this section on course's 
in botany presente'd an outline of an elementary course in botany 
together with suggestions as to more JKlvance'd courses. I'his com- 
mittee was continued, and was directed to formulate its courses with 
refe'rence to cognate' courses on I'conemiic lines. The' appointment of 
a committee to act in conjunction with this (‘ommitte'C and to report 
on courses of study in horticulture was also authorized. 

In the section on college work the two subjects diseaissed were the 
mission of the land-grant colle'ges and short e'ourses. In the' general 
session the (‘ommittee on me'thods of teaching agrie'ulture presented 
the following report on the re*lation of the natural sciences to agri- 
culture in a four-year college course: 

The more definite formulation of courses of instruction in agriculture, the division 
of these courses according to the several brandies of the science of agriculture, and 
the consequent specialization of the courses due to the employment of an increased 
force of experts in various agricultural subjects, have already led to a considerable 
reorganization of faculties and courses in our agricultural college's. This movement 
is continuing and will further develop wdth the increase of the resources and equip- 
ment of the agricultural departments of these institutions. One effect of this move- 
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ment has been to cliange the relation of the natural sciences to agriculture in the 
scheme of instmction in tlie agricultural colleges. As long as agriculture was taught 
almost wholly on a practical basis and without mu(*h regard to its p(Hiagogi(*al for- 
mulation, the teachers of the natural sciences were (‘ailed upon not only to develop 
the relations of these sciences to agriculture in their (H)urses of instruction, but to 
give instruction in strictly agricultural subjects, and this was done to a considerable 
extent, esjiecially in chemistry and l)otany. Out of this grew a series of text-bo^)ks 
and manuals in whi(di the g('neral principles of these sciences were more or less 
extensively combined with statements of their relations to tln^ th(*ory and practi(‘e 
of agriculture. Thus hav(‘ l)ooks on jigricultural chemistry, agricultural lx)tany, 
agricultural physics, etc. The preparation of such In^oks was a v(‘ry useful work. 
They helped to turn th(‘ athmtion of scumtists to the imi>ortance of the probh^ms of 
agriculture and thus led to the further investigation of these probleins; they hnuight 
tog(‘ther many facts and principh‘s out of which in large mefisure the science of 
agriculture itsidf is now being constructiHl. But this method of procwlure, as we 
can now s(‘e, had also some* unfortunaU‘ rc^sults from which we are seeking to escape 
through the more thorough formulation of the science of agriculture and of courses 
baH(Hl theriHUi, and the readjustment of the ('ourses in th(‘ natural scienct‘8 to meet 
this iu*w' condition of agricultural ja^lagogy. 

Oju* result of the pndonged study of the rtdations of scutmee to agriculture was to 
lead both teacher and student too far afield in the pursuit of problems which, though 
imj>ortant scientifically, and even e(*onomically, had too n‘moh‘ connecthm with 
agricnltun* itself to make it worth while for the student whose aim wfis to l)e a* 
master of tin* theory and practi(‘e of agriculture* h) follow after them. Thus, for 
(‘xam}»le, agricultural cluunistry develojKMl a system of analysis of fertilizers, f(*(Mling 
stuffs, and adult<*rah*d product^ which in the minds of many teaeh(‘ra came to he so 
promiiK'nt a jairt of this branch of cluanistry that it ofhai assnni(»d an undue iinjK)!- 
tan(*«* in the gem‘ral agricmltiiral courses in oureolU*ges. Now, we shall always iuhhI 
expert analysts of fertilizers and f(M*ding stuffs, and siaoial cours(*s ft>r the training 
of thos(* (‘xperts should he offen^l in our agricultural colh^ges. But t]u*se should Ik* 
ch‘arly difh*rentiat(*d from the courHt*H intended lay tin* foundations for the scijai- 
tilic study of agricult urt*. Under the old system the (*mjdia.sis w as often laid so nni(*h 
on analytical work that tlx* colleges produced many anal y^^ts and but few agri(*nltural 
e\]><‘rts. So in iKdany it is ejisily i>osHihIe. for example, to lay so much stress on 
studies of fungi and bacteria, or grass<‘s, that tlx* students art* h*d to strive to l>econx* 
i*x]>erts in veg(‘tuhle piitludogy or agrr>stology It is true we need man> more such 
experts, but, nevertheless, it should not Ik* the object of lmtani(*al studx‘s underlying 
tlx* geTx*ral course in agriculture to aim at the training of pathological experts, or 
agrostoh ►gists, or any otlier kind of hotani<al exp(*rts. While ]>otajii<al ex|H*rts and 
agricultural ex{K*rts may for a time jirofitably study botany h>gether their paths 
should s<M>n diverge, and this must Ik* k(‘j>t in mind by teac'hers of l>otany. 

Another unfortunate result of the old arrangement of (‘ourses in our agricultural 
colleges was that the study of the general principU*8 and outlines of the various natu- 
ral scitmees was often unwist'ly abridged, in order to give more attention to their 
economic applications. This has jK*rhaps not lH*cn so much the fault of the s(‘i(*nce 
teacliers as of the managers of the agricultural collegi*8. Tlx* attempt to create a 
vt*ry pnictical atmosphen^ in tht«t* institutions has often l(:*d to great disn*gard of 
established ]KKlHgogi(*al principles in the teaching of the compl(‘x subjects relating 
to agriculture and other arts. Nothing is more firmly established in jK*dagogi(*al 
scieiue than the principle that, l>efore pr<x*t*eding h) the study of <‘oinplex problems, 
the pupil should become ac'quainted witli the elenumtary fa(‘ts and principles 
involved in the solution of these problems. It is also very generally agnK*d that an 
outline study of a general subject which will enable the pupil to have some (*ompre- 
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henflioii of llio subject as a whole and the relations of its different parts should pre- 
C’ede detailed study of special topics include<l in this general subject. Thus it is best 
both practically and pedagogically that the boy in the graded schools should be 
taught an outline (d the history of the United States. lie will thus acquire a certain 
amount of information whitdi will l)e useful to him if, he goes out into life from the 
graded school, and he will also have laitl the best foundation for such special studies 
of United 8tah‘s history as he may have opportunity pursue in higher courses of 
instruction. Tn like manm‘r in the natural sciences there should l)e a sufficient 
j>eriod of general study Indore special toj)ic8 are taken up, and the abridgment of 
this preliminary course throws the future' course of the student out of jaHlagogical 
balance. 

The general readjustments of science te‘a<‘hing which are demanded by the j>reHent 
develo])m<‘nt of our agricult and colk'gc's are, therefore, first, tlit' more' thorough 
teaching of the foimdafions of the natural sedenees; secondly, the cleartT differentia- 
tion of the eourses in natural science tissociahMl with the eourH(*H in agriculturf* from 
those which arc inhuided for lh(‘ training of <‘X{H*rts in various cctmornic siandalties 
related agricultun'; and, tliirdly, the separation from the sciemn^ courses of those 
subjects w hich may In* more* appropriately taught by the instructors in the various 
branches of agriculture itself. From the nature of the case it is obvituis tliat the 
details of tluw r(‘adjustments c^n In^ w'orkisl out only as the rmilt of many experi- 
mental efforts and Iruig discussion of the practical and pedagogical points involved. 
Th(» evolutionary fori'es whicli are to result in the elal>oration of more jn^fect and 
satisfactory cimrses of instruction in agriculture are already at work in our agricul- 
tural institutions and they will continue b) work for an indefinite jn'ri^xl. It luis 
seemed, however, to your committee that at tins juncture it wxmld 1 k' heli)ful to call 
attention to some of the gem^ral facb>rs of this evolution and evem to siigg<*Rt a s<»nie- 
what definib* modt* of procedure to secure the sought-for omls. In this, as in other 
lines of its work, the committee has assuimsl that it w'oukl Ik* mort' useful to prestmt a 
detinite sc heme rather than general suggestions. Tliis is done with the understand- 
ing, as hereb>fore, that 1 1 h‘ committee is not st*eking to t'stablish dogmas or write 
pres(*riptions, but only to furnish a cU'finile basis for disciisKion. It is the more 
encouraged to (*ontimie efforts in this line iKK'ause it is (*onvinced that, as the result 
of its previous efforts, the movement for the l>etbTinent of courses of instruction in 
our agricultural (*oll(*gcs has been mab*rial1y aided, though no institution has adopted 
in detail the programme laid <low n in the reports of this eonimittee. 

As the basis of emr presentation of a scheme of science teaching for a four-year 
colU^ge course in agriculture, wo take (1) the standard entrance requirements laid 
down in the rejK>rt of your <*ommitte(* <»n entrance rtHpiin'incnts as publisluHl in 
Bulletin No. 41 of the Ofhee of KxjH'riment Htations; (2) the general outline of the 
college course^ as made Ijy that committee and our commitb'e and published in Cir- 
cular No. J17 of the Office (»f Kx[x^5riment Stations; and (Jl) the syllabi of wnirses in 
the different branches of agriculture as laid down in the rej>ortH of this committee 
published in Circulars Nos. 39, 41, and 45 of said Office. 

The standard entrance requirement scheme has been taken, rather tlian the 
abridged sclienu* presenb»(l by the entrance requirement committee, because in our 
judgment there can l)e no satisfactory arrangement of wllege courses in agricul- 
ture until the students admitted to the (xdlege courses have had suitable prcqmra- 
tion in setjondary schools. Within the past few years there has been a wonderful 
development of the high schools in all parts of our wuntry and there has been set on 
foot a movement for the establishment of secondary schools and courses especially 
adapte<l to the requirements of our agricultural communities. The agricultural col- 
leges should encourage this development of secondary education in many ways. But 
they should do so especially by differentiating their college courses more distinctly 
f rom secondary courses, and putting their college courses on a soffident^y high badi 
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to make the bachelor’s depfree from an agricultural college rei>resent an education of 
as high a grade as a Imchelor’s degree from any other college. For this purpose the 
standard entrance requirement scheme referre<l to al>ove is none too high. This 
provides for at Iciast a year’s instruction in some natural science. It is Iielieved by 
your committee that ordinarily an <*leinentary course in physics or chemistry in the 
high school will la^st lay the foundation for further science study. In the scheme 
hert'with presented we selected physic^sas the science to be taught in the high school 
as the preliminary h) sciem'e study in the college course in agricultin\‘. 

In the general scheiiie of tlie four-year college course in agriculture presented 
herewith, we have first provi<led forcourst'S in general physics and chemistry on the 
assiim]>tion tliat these w’ould naturally precede the study of plants ami animals, 
whetlier in a genemJ way under the head of Isdany, physiology, or zoology, or in a 
sjHH'ial way under the different hram hesof agriculture. Some know ledge of }>hysi(s 
and chemistry is also ess<*ntial tx» a proper understanding of ('ven the elements of 
meh*orology an<l geology, as providt«l for in tliis course. Ilotany has Ix^en so placed 
as to run along with agronomy, and phxsiology and zotdogy with the more scientific 
presentation of zoott'chny. 

While we b(*li(‘ve it would be well for the agricultural student in his undergraduate 
W(»rk to taki‘ all of the subjects inchulcd in the s<*henie iis hen' outlined, yet we 
have recogniz('<l tin' <lemand for an earli(*r sjK»<‘ialization of jigri cultural work by so 
arranging tlu' course that in senior year at least some' studies may be substituted ff>r 
tliose laid down in our s<‘h(*me. For example, if the student is aiming to be a plant 
exjH'rt h(' may omit \eU*rinary science and tak<‘ more of applied botany or ]»<Mi<'ul- 
tun*, or HjH'cializt' in agronomy as far ad<litional coiirst's in these subjec'ts are 
offen'd in tin* instittfiion lu' attt'uds. In a similar way the student dt*vote<l to animal 
imluhtrv may substitute sjM‘<‘ial stmlit's along tins line for the horticulture ami 
fon*stry. 

Agricultural expt'Hs can not, however, expect that any j)r<>pt'rly mljnsted nmh'r- 
gra<luate course will fully meet their needs f<ir training along their chosiui lines. 
I’ersons who ex[>ect to enter positions inonr I)e])urtim‘nt (d Agriculture, experiment 
stations, or agricultural <‘oll(*ges should attain at least the ma.ster’s degree. .And 
ert'long tlie d<H‘h)r’s <U*gree will 1 m* a ji^ransjuisite to entrance on the car(‘£*r of agri- 
cultural teacher or investigator in <»nr (*olleg<*s and universities and the National 
l)t*partment of Agriculture, 

In outlining the courses in the various scienct's the purpos<^ has la*eu to indicate in 
a general w ay tin* topit's vs Inch may pmperly 1 h' im’luded in such coursi's, taking 
into account tlie time limitations ami what will be taught under the hea^l of agrieiil- 
tnre. The arrangement of th(*se topi<*s and the emphasis tx> be lai<l on each of them 
will, of course, vary with the teat'her as w'ell as the equipment ami other conditituis 
existing in particular institutions. Our effort has In'en chiefly to s<i jireseiit this mat- 
ter as to indicate how the science teaching may be differt'ntiated from ami at the 
same time rt*lat(*<.l to the teax'hiiig of agriciiltun* in a cf>llege course. 

In arranging this scheme the committee has had the assistance of the expert oflicers 
of the Ottite of Kxpe^riment Stations and of lhx»f. O. I\ Merrill, the geologist of the 
Smithsonian Institution. Text-lx>oks and spt'cialists in a numlK*r of different lines 
hav^e also' Insen consulted. As the result of a conference wdtli Mr. A. F, Woml.s, 
assishint chief of the Bureau of Plant Industry^, who is chairman of a committee 
appoinh^d by the section of lK>taTiy and hortinilture of this association to fivrnmlate 
a scheme for courses in botany, it was ascertained that, after an imleptuident study of 
tills matt€*r, that commitU»e had rea<*hed eulistantially tlie same inclusions as had 
our committee, as far as the lines of our work coincide<l, and that Ixith committees 
wete in general accord wdth the scheme propost'd by a committee of the Society for 
Plant Morphology atid Physioh>gy. Special attention is therefore invited to the 
report presented by Mr. Woods to the section on botany and horticulture. 
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The Htandard nt'ric'.s of entraiK^e reqiiireniente r<‘f(Tre<l to abovi* iH as followH: 

(1) rhy8i<*al j?eography. 

(2) ITnited States history. 

(3) Arithnietie, iiieliidiiig the loetrie system. 

(4) Algebra, to quadratics. 

(5) English grammar and (‘omposilion, together with the English requirements of 
the New England ARSo<‘iation of (^dtegl‘s and l^reparatory S<*hoolK. 

(6) Plane geometry. 

(7) One foreign language. 

(8) One of the natural seienees. 

(9) Ancient, general, or English history. 

The general relation of th(‘ natural-science courses to those in agriculture and other 
subje<*tH may be seen in the following outline of the agricultural course in college as 
laid dow n in a iirevious re])ort of this committee: 

Agrlculinral in coi1egf.<^ 


FreshmoTi. 

1 Sojdiomorcs. 

Juniors. 


Heniors. 

Subjects, 

Hours. 

Subjects. 

Honrs. 

Subjoclh. 

Honrs. 

Subjects. 

Physics 

150 

1 

Agriculture: 


AgricuUurc: 


Agriculture' 

Chemistry 

150 

Zootechny (K) 


A g r o n o- 

1 

Dairying . 70 

(Jeornetrv aiul 


Agronomy 90 

j, if^) 

my 50 


Farm me- 

trigonometry. 

155 

Meteorology 

60 

Zootecli- 


eh an ICS. 60 

English 

120 ' Agricultural 


ny 100 

J 

Rural eco- 

Modern Ian- 


, chemistry 

180 

(ieology 

120 

nomicH . 60 


liso 

Botany 

120 

Botanj 

60 

V 0 1 c r 1 nary 



1 English 

80 

Physiology 

180 

medicine ..... 



Modern Ian- 


1 ZiKdogy 

120 

Horticulture 




1(K) 

I’sychology 

60 

and forestry . . 



Drawing 

<*»0 

Modern lan- 


History and jio- 





gviage 

tio 

litical econo- 


1 





mv 

Ethics 


755 


5 750 


75«j , 



HourH. 


J90 

JSO 

ISO 

190 

40 

7S0 


n A general outline of this cours<*, without roforenco to its UlNUHion according to >cai^, w'^as given in 
the .second rer)f>rt of tliis coinrnittee. (See U. S. hept. Agr., Ofllce of Kx]>eriment Station.^ Bui. 49 and 
Circ. 37.) The numher of hours assigiusl to eaeli subject inclndes tlie time given U) lalioratorj’ exer- 
cises, oacdi of which would (K*cupj tw o hours. Thus, for example, IfiO hours of physies may be divided 
into 60 lectures or recMtations, and 45 ( tK) hours) lidiorntory exendses Our committee has not 
attempted to say how the time sliould be di\idi*d betw't*en lectures or recitations and laboratory 
exerei.ses, but presnpi>oses tlmt a reasonable number of In! ►oratory exereiscs or practleums will be 
given in all the science courses. 


The arrangement of the college course* h(*re suggested proceeds on the assumption 
that it is best for the student to devote his tiiiu* largely during the first two years to 
langiiiige, mathematics, and the fundamental sciences, jibysies, ehemistry,and l[K>tany. 
He will thus be ])repared for a l)etter understand iug of the more complex sciences of 
agriculture, zoology, animal physiology, and veterinary medicine in the second half 
of his course. 

The course in agriculture has l>e(m arranged wdth reference to taking up first in 
sophomore year some of the simpler tojiics in zoottndiny, such as stock judging and 
tyjies of breeds, w^bich do not require scientific knowledge, but are well calculated to 
arouse the interest of the student in agricultural subjects. Agronomy may then l)e 
taken up systematically and run along with the study of meteorology, agricultural 
chemistry and botany, and the more scientific study of zootechny may l)e parallel 
with the study of physiology and zoology. In senior year a considerable number of 
electives could he offered, one or more of which might be substituted for veterinary 
medicine, horticulture and forestry, or history and political economy, so as to enable 
the student to specialize in agronomy, horticulture, zootechny, dairying, farm me- 
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chanics, veget-ablo pathology, entx>iTiolf)gy, etc. In general, however, it is bcilieved 
that the course as here outline<l will l)e satisfactory as providing a lil>eral education, 
including systematic study of Hie theory and practice of agriculture, and as a good 
foimdation for 8i>et*ialization in agriculture and the sciences related thereto in post- 
graduate courses. 


OOUnSKH IN THE NATUKAh S(J1ENCE8. 


ClIYHICH — PlUfiCAKATOKY COURSE. 

General laws and jirinciples of — 

I)ynann(‘s of solids, liquids, and gases, 

Heat, 

Electricity and inagnetisni, 

Hound, 

Light 

I'lIYSn s - r<U.LEOE (’OCRSE— 150 lff)UKS. 


GkNEKAI. (ONSTITUTION VNl) 1*R()I*KKTI11S OK MAriKK. 


DyNAMK’SOHTUE C.EKEKAL 
LAWS OF FORCE AND TJIF. 
RELATIONS RXISTINO ltE-< 
TWEEN FORCE, MASH, AND 
VELOCITY AS APPLIED TO 


Solids (mechanics). 
Liquids (hydrostatics). 
< Jases ( pneumatics ) . 


Heat 


Me^isurement of temperature (thermometry). 
lOxfiansion (soliils, liquids, gases). 

Measurement of (piantity of heat (calorimidry, sixcific 
heat). 

I^aUmt heat. 

< Fusi<m and soliilification. 

Kvajioration and <*ondensatioii. 

Conduction, 

Ra<liation. 

Thermo<iynamicH. 

Relation of U‘m|H*ratun* to iiKJveinents of tlie atmosphere. 


ElEITRICITY AND MAi^NliTr- 
ISM. 


(JeiKTal theories and laws. 
Sources and production. 
Measurement. 
Atmospheric electricity. 
Applications. 


Hound and light 


Sound — proiluction and propagation. 


, Light 

Cooler, 


Proiiagation. 

Kenection. 

Refraction. 

Polarization. 

Appli.:ationa — lenses and ojitical instruiuentH. 


GENERAL CHEMISTRY— 150 HOURS. 

Properties of elkmkni>{ and chemic al reaitions. 
Inorganic preparations. 

Introduction to «ualitat.ve 

lNTRt>l)UCTION TO ORGANIC CHEMISTRY. 
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AGKICITLTURAL CHEMISTRY — 180 HOURS. 


General introduction and review 


Composition and proiierties of matter. 
Properties and laws of eominnation of 
elements ami simpler compounds. 
Laboratory inanipiilations. 

Classitic'ation of elements, equations, for- 
mulas, etc. 


Chemistry of 


■Air and water. 

Soils and fertilizers. 

Plant growth and i)roducta 

{ Foo«i8. 

Nutrition. 

Aniinal biKly and prodiiete. 

Dairying. 


Introduction to analytical MK'rHOj>h. 

BOl'ANV — 180 HOURS. 

The accompanying outline course for botany in the agricultural colleges is based 
very largely upon the standard elementary course recommended for adoption ]>y the 
Society for Plant Mor|)hology and Physiology, and embraces one year’s work, the 
lectures and laboratory work required lieing alxiut 180 hours. The various topics 
and sequen(‘e need not be strictly followed, and in many cases it will 1k> found 
advisable to transfer subjects from one group to another in the st^queiice of tt'acliing. 
Either group may be condensed, or each may lie exUmded to cover a year’s work. 
If 120 hours are given in the second yt*ar and (k) hours in the third year, the a<ljust- 
rnent can lie made to suit the convenience of the instructor and the facilities for 
instruction. Instruction in tiixonomy is n(»t provided, since tlie us(* of the manual, 
while desirable in itself, is not essential for an elementary eoiirs<‘ in botany. In 
Botany II it is reeommtmded that the earlier groups of plants he passt^d over rapidly, 
particular attention being given to their economie features, and that progn*Hsively 
mon* time he given to the higher ami more eonspicuons forms. The course as a 
wliole may l->e given in aljoiit 80 hours of lectures or recitations and 100 hours of 
practicums. 


"The time allowance for this eourst* might with advantage 1 h‘ extended to 240 
hours by taking 00 hours from physiology, which has Ikhui given a r(‘latively lil)t*ral 
time allowance. 
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UOTANY K — (liENERAL PKINCIPLJES. 


The seed 


The shoot 


Anatomy and 
MORPHOLCM jy. 


The root 


The flower, 

The fruit . 

The cell .. 


( IttMe of water 


Photosynthesis 


Physioloc^y, 


liespi ration 
Digestion . . 


Irritability .. 

(Jrowth 

Reproduction 


Types. 

Structures. 
Homologous parts. 
Fo<m1 supply. 
Ueniiination. 

[(irosM anatomy. 
I^hyllotaxy. 


Buds 

Tissues 


/Common forms. 
'1 Winter forms. 


/Structure. 

1 Distribution. 


I Sf)eciaHzed forms of stems, leaves, etc. 
(irowflh, annual. 

Sluidding of bark, leaves, etc. 

) (iro8K anatomy of ty])ical root. 
Sivondary roots. 

SjHicialized forms. 


rp. rstnieture. 

iDirtribution. 

Typical structure. 

Fun(‘tion of parts. 

^ Morphological study of several imrts. 

(Construction of /Transverse, 
diagrams /Longitudinal. 

f Structun* with esj)ecial reference to changes 
fnmi flower to fruit. 

Morphological study of tyi>es. 

| (\»ntents. 

Structure. 

Mo<lifications. 

Formation of tissues. 

Al>snrption. 

TransU*r. 

Transpiration. 

Tiirgidity. 

Plasmolysis. 

IhMe of ehlorophyll. 

IbMe of light. 

Role of carlxm dioxid. 

K volution of oxygen. 

Study of standi grains. 

/R6Ie «»f oxy^n. 

/Evolution of carbon dioxid. 

/.Action of diastase. 

/Translocation of focal. 

Nature of stimulus. 

Nature of response. 

, (jreotropism. 

Heliotropism. 

Hydrotropism, etc. 

{ Ixicalization. 

Amount of growth in seeds, stems, etc. 
Relation to temperature, moisture, etc. 

{ Fertilization. 

Sexual. 

Asexual. 
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(^Moflifications for special functions. 
Disseniination. 

Cross pollination. 

Light rt'lations. 


E( OI.OGY. — A STUDY Op^ PLANTS IN TIIEIK 
KECIPKOCAL KELATION8. 


l^lant societies 


Mesophvtes. 

Hydropliytos. 

Halophytes. 

Xerophytes. 

Cliinl)ers. 

Epiphytes. 

Parasites. 
Saprophytes. 
InstH'tivorouH plants. 
Symbiosis. 

Plant associations. 
Zonal (iistribution. 


nOTANY n. — NATURAL IIISTOKV AND ULAhSIFK’ATION. 


Cl vssific unoN. 

Striktukk. 

Keproduction. 

IloMOL(>(iIES. 

Adai’tations. 


Types for study. 


Fungi 


Jachens 


( Plenrocoocus. 

1 Vaucheria. 
iFucus. 

Bacteria. 

Yeasts. 

Rusts. 

/ Smuts. 
Mildews. 
Toaflshxds. 
Puffballs. 

Parnielia. 


Bry..,,hyU>H (Marrhuntia ,.r IWlla). 


{ Ferns. 

Horst'hiils. 

J..yoopodium. 

Gyranosi)erins . . .Pine. 

{ssar™- 

MBTKOHOLOCiY — 60 ITOURS. 

The course here outlined assumes some knowledge of general weather changes as 
illustrated on the daily weather map and as recommended by the conference on 
geography of the National Educational Association in 1893 for the lower schools, and 
that the student has taken an elementary course in physics in the high 8ch(X)l or first 
year in college, and especially has precise knowledge of mass, volume, density; force, 
inertia, velocity, rotation, centrifugal force; gravitation, gravity, weight; atom, 
molecule; solid, liquid, gas; expansion, heat, temperature, specific beat, latent heat. 
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Definition and bcope. 


The atmosphkek (in general) 


Temperature 


Origin. 

Coinf>o8ition. 

Extt'ftt and wpicbt. 

Arrangement about the eurtli (relations to g(H)- 
L sphere and hydrosphere). 

[Sources, nature, traiisniisHion of heat. 

I Variations. 

I Measurement. 

I Distribution over tlie earth. ' 


Pkkhsuke 


( General principles. 

Me^isnrenieiit. 

Distribution. 

Relations to atmosidierio circulation. 




hUtTTLATlON — (;ENERAL MOVEMENTS 
AND IX)CAL WINDS. 


Measurement. 

Distribution. 

('auses and modihing iutluence (conv(‘ctional 
theory and effects of earth’s rotation). 
Classiiication. 


A 


TM OSPJl E R I C 
MOISTURE. 


Origin. 

Measurement. 

Distribution. 


jDew. 

Condensation in torm oI < Frost. 

(Clouds. 


Storms 


“Cyeloiies 


Tropical. 

Kxtratropical. 

Anticyclones. 


Thunderstorms. 

Tornadoch. 


liainfall 


rKE<lPITATlON . 


I Sources. 

Measurement. 

Distribution. 

Relation to atinospherie (*ireulaiion. 


Snow, hail, etc. 


Weather 


Climate 


Of different zones and seasons. 

Observation and preiliction. 

fOf different zones, elevations, and localities. 
I Variations. 


S. Doe. 148, 58-2 38 
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<iE<)L(Ma -120 HOUKH. 

The ISAKTll IN ITS JiKLATlON TO THE HOEAE SYSTEM. 


[Tlio A trnosplierc--c()iiii>osition, volmnr, anO weight. 
Tin* ()(*eaii - (“oniiiositioii, volume, luul 


(lEOdNosY: 
TEKl VLS 
EAUTJI. 


The Sol id (llobe — [ Elements const it rocks. 

dime n si o n s, constituting^ rocks, 

shape, and con- 
stitution. (Itocks. 

The ma- ; 

OF THE Actioji of the atmosphere and 

of heat ami cold. 

pVmci])leH)(/hemical action of v^ater. 
involved.^ Meehan i(‘al action of water and 
ice. 

[Aidion of jilants and animals. 


The weath(‘rin^of 
rocks ami for- 
mation of soil. 


Weathering; of ]t;raiiit(‘, gneiss, 
trapi>ean ro(*ks, sandstom*, 
1imest<>ne, slat(‘, t‘tc. 

(\msidera- Erojyortional ajiiounts <>f vari- 
tions of ons constitm‘nts r(*mo\e<l or 
sjuMdal lost. 

cases. I’hvsical manifestations of 
weathering; — size and shape 
of resultant particles, and 
tluMr chemical composition. 


AVdeanoes, hot sjndn^s, and j;eysers. 

Piarth(|uakes. 
r])hea\al and depressiem. 

Dynamic VL c.EoLo<,Y. ('irculatioii of water in sj»riij^s, rivers, andesvans. 
(ilaciers and ^;laciation. 

Erosion and (le}>osition. 

Metanior])hism. 


STUrcTfiKAi, (;E()I.oov 


Architecture of tin* earth’s crust, statilication and Is^ddin^, 
jointing, cl<iava^(‘, mode of occurrence of rock masses. 


STRATf(,KArni(’ OEoL- [(roneral prineijiles. 
o<i Y ( nisTouK'AL-j Development of life. 

(•EOLOOY). [Development of <T)ntinents. 

Man as a (jeojako- (Tlie earth tis modified hy human action; effinds of deforeeta- 
CAL A(iENT. 1 tion, etc. 


Ore deposits — occurrence and modi^ of deposition. 

Ores of the metals. 

The nonmetallii* miiu'rals. 

P^coNoMH’ (,EoLO(.\ Buildiuj; aud decorative material. 

Koad metal. 

Mim‘ral waters, art4»sian waUu’s, etc. (hydrogra]>hy). 

Soils — surveys and mapping?. 

PiiYsioouAViiUM.Kon- / Physiography — its influence on distribution and develo]»ment 
00 Y. \ of the human race, etc. 
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— 180 HOURH. 


Physiol<)j?y in the seieiiee of tlie fiiuetions of living tisHiu* (here eoniliied animals). 
The main faet>^ and th(*orieH of animal physiology apply to man and the various 
donu^ticaU»<l animals, and eonstitute the Hid)jeet of general physiology. If preferred, 
a coiirHe in human physiology covering suhstantially the same toi>i(‘s, may 1 h‘ snhsti- 
tiit(‘d. In tin* agricultural college the hygiene of domesticated animals ill ordinarily 
1 k» taught under tin* se]>arah^ subject of zootechny, and the same may he said for 
njetalndism and digestion in diff(‘rent si)ecies of aniitials. Illustrativ ‘ materials and 
sim]>h‘ <lemonstrationH will he used in connection with the lectures or text-book. 


DkKIMTJONS, rKOlU.RMS, METUOnS OF .STUDY. 


Protoplasm 


f( Composition. 
A 


F'unctiouh 


Metabolism. 

I Change of form. 
Moveimmts. 

^Development of energy. 
Irritahdity. 

I Reproduction. 


Pn^SK^AIi A\l> ( HEMICAL (’ONDlTlONS OF \N1M\1. LIFE. 


MeCUAMC.S of ANIMAL LIFE. 


1)1GE.STI0N 


Ulood 


Kespikation 


ExdiFrrioN. . 


Saliva. 

(lastrit- jui<‘e. 

Bile. 

Pancroatii' juice. 

Intestinal juices. 

Lacti'als and lymphatics. 

M(‘chariisni of digestion. 

Absorption. 

Assimilation. 

Distribution of the ]»r<)duct.s of digestion. 

((Nunfxjsition and elements. 

) Distribution in the ImmIv. 

Respiratory changes in the blood and tissues. 

Oxygen, carbon dioxid, and nitrogen in the blood. 
Mechanics of respiratory movements. 

Nervous control of respiration. 

Relations of circulatory and respiratory systtuns. 

f C\>m position and excretion of urine. 

ExiT-eiiou of swt*at and nature and amount of jsTsjuration. 
Feces. 


Circulation . 


Stnicture of heart, arteries, veins, and capillaries as related to 
their functions. 

(\uii*se of cirenlatiou. 

Meclianics of circulation. 

Nervous ciintrol. 

Rlootl prt‘8sure. 

Pulse. 

[Fluctuations in quantity of hlofMl. 

('Simple muscular contraction. 

Relation of nervous and muscular systems. 


Muscular achon . 


Changes in muscles during contraction 


{ Chemical. 
Thermal, 
f^lcetrical. 


Conditions wdiieh determine muscular irritability and action. 
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I Stnicture and anatomy of brain iLS related to nervoua 
functions. 

Lociilization of motor and sensory areas in the brain. 
Conditions of cerebral action. 


Nekvous system 


I /Htnictim* and functions. 

Spinal action. 

( Htnicture and optical principles of the 
eye. 

Function of various parts of the eytj. 


Hearinj^.-iStnicture and functions of the ear. 

Hpecial senm^s ...i 

Sniellin^< .Structure and functions of the nasal 
fossic. 


Taste 


{ 


Functions of various organs con- 
cerned in this sense. 


Rkprodiktion ''f 'ariouH ..rgaiis. 

KEPRontKTioN ---[Nutrition of the fetun. 

Com p a r \ t i ve fCoiupanitive sttidy of various functions in animals and man, e. g., 
piiYsiOLO(,Y. \ digestion in man, horse, cow, sheep, hog, and chicken. 


zoopo<t\ — 120 iioriis. 


Zoology is the scienet* of animal life in its broadest stmse. In agricultural colleges 
the subject matter of zoological courses is jK^rhaps best largely contined to a study 
of the anatomy, liabits, distribution, and natural enemies of the important injurious 
and iH^netieial species. The special economic iispects of domesti(‘ated mammals and 
birds A\on]d naturally lie taught under zooteehny, while the gem^ral subject of the 
interrelations of animals toman comes under th(‘ suliject of zoology. An outline 
c<nirs(‘ in (*eonomie entomology is pro\i<U‘d in <*onneetion >vith the course in zoology. 
The eoui-se, as a whole, provides for forty to forty-five lectures, and about eighty 
praeticums (of two hours each). 


Demmtion and oenkkal orientation. 


Classification. 


Ukosh anatomy . 


MiCKosconcAL anatomy 


Protozoa. 

C\eleiiterata. 

FA*hino<lermata. ^ 

Molliifcwa. 

Vi*rmeH. 

Arthropoda. 

Bryozoa. 

Brachiopoda, 

Tuuicata. 

Fishes. 

Amphibians. 

Verh'hrata. Keptiles. 

Birds. 

Mammals. 

Discussion ami study of types of various groups. 
Comi>arative morphology of organs in various 
groups. 

Anatomical evidences of relationship and evolu- 
tion. 

Simple cell. 

Mus(*Iecell. 

(Tland cell. 

1 Bone cell. 

Nerve cell. 

Various forms of tissue. 
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Development, EMBRYouKn' 


Fertilization. 

Segmentation of egg. 

Germinal layers. 

Origin of organs. 

Study of types. 

Embryologieal evidences of relationship. 


{ Means distribution. 

l^WH of <listribution. 

Natural liarriers and life zones. 


(Feeding habits of various groups. 

Interrelation of various groups. 

Usefulness of animals ami ecomnnii* animal pro<lu(‘ts. 


P>ONOMl(' ASPECTS 
OI- ANIMAL IJFK. 


/Birds. 

Mammals. 


Classification. 

Habits. 

Lift‘ history. 
Usc‘ful HjHvies. 
Injurious sjHS’ies. 


Din'ct re- 
lat i on- 
8hij> of 
animals 
to agri- 
cnlturf'. 

I n H e c t s 
( e n t o - 
niology) 


Parasitic insects. 
lVe<laceonH insects. 
Fungus disciises. 
Cultuml methods 


Harriers 

Means of Tar bands. 

repn*H- Mei hanical Traps, 
aiou. methods. Ditches, etc. 

Heat. 

Cold. 


Dry insecticidt‘S. 


(di em i ca 1 
methods. 


Spraying. 


Cont a(*t 
inse<*ti- 
cides. 

Poisons. 

Spraying 
ca le Il- 
dar. 


THE AaEICULTURAL COLLEGES. 

The Stat(\s are contributing' more liberally than ever ])efore to the 
support of the uirricultural (*olletres. During the past year special 
appropriations for the better etpiipment and nminttuianec of these 
institutions aggregating more than $1,5(K),00() have lieen made. This 
will enable them not only to provide more ade(|uate l>iiildings and 
facilities, but also to extend their courses of instruction. Thi' exten- 
sion of their work is along two main lines: (1) To make the courses 
of college gmde more complete by the differentiation of the different 
bmnehes of agriculture and the addition of courses in rural engineer- 
ing and rural economy, which subjects have hitherto been largely 
neglected; and (2) to provide for the broader extension of agric ultural 
educfition through secondary schools, short courses, summer schools, 
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normal couisch, correspondence courses, farmers’ institutes, and other 
forms of university extension work. 

Amon^- the buildings recently completed at the colleges, which will 
he for the general use of the agricultural depai’tments, are those in 
South Carolina and Wisconsin. 

In South (Carolina a building has been erected for the use of the 
agricultural department of the college and ofiices of the exp(‘riment 
station at a cost of $50dH)0, ex(‘lusive of furnitur(‘ and equipment. 
The andiitect’s drawing of the South (^irolina building is shown in 
PI. XXXVIII. The followingdescript ion of the new building for the 
Col](‘ge of Agriculture of the ITnivtu’sity of Wisconsin is taken from 
the Ex])eriment Station Ke(‘ord: 

Agriciiltiinil llull, the new a^meultnral Imihlin^ of the Wineonnu (\)ll(‘^e of Ajjri- 
(‘ulture, makes jirovinion for the atlininistrative oflice.s of t}it‘ eollejxt* aial tlu* e\|>eri- 
inent station, as well as the <lej>artmeTitHof agronomy, animal hushaiidi) , haeteriolo^y, 
and chemistry. In it are also located the ottiees of the snperintendcmt of fanners’ 
institutes. 

The structure^ has a frontage of 2(X) feid hy 04 fe(*t in depth, and is thre(* stories in 
height over an amply lighted, full-height hasenuMit. In tin* n‘ar is an addition in 
the form of an octagon (only j>artly shown in the accompanying }»lans), two stories 
in lieight and 00 feet across. The building is eonstriieteil of laiff j)resse<l tiriek, tiM-ra 
cotta, and Indiana buff Bedford lim<‘stone. It has a roof of r(*d tile, and all out- 
side metal work, inehiding eormet^, is of coj)per. It is of slow -burning emistruetion 
throughout 

Heat supplied by th(‘ central heating plant of the agrienltural eollcgt‘, the steam 
pijK'H being brought from the In'ating plant to tlie Hgii<*u)tura] laiilding in an amj>le 
tunnel. Kiinning under tlu‘ luvllwa\ of tlu* hast‘inent i*-!! largt* tuning or “plenum,” 
in wdiicli one can walk upright vsithont ineoinenienet* 'Phis tmnu'l has a brick 
Moor, brick sides, and plastered ceiling. Tialer it runs th(‘ H(‘W(‘r pipe. In it run 
steam, gas, water, and ele<*tri(*-w'ire }>i}>es, all acet‘ssihl(‘. From this main tmiiu‘l or 
j)lenum run liranehes t<> vertical air duets here an<l th(‘re thrmighout the hmlding. 
The tunnel system is conneete<l with the fan room. Tempered air is fon'cd by an 
eh*etrie fan inh) the tunnel, thence int/o the various branches and upward into the 
several rooms. Other pi])es carry the foul air pi<*ked up at tlie floor out through two 
large ventilating ehiinneys in the roof of the building. There an‘ ample steam 
radiators to warm tlie hnilding in a<ldition to tins indirect system. 

The arrangement of the laboratories, lecture rooms, otiiees, <de., of the \arious 
departments acemiimodaUHl in the building is shown in the a<‘eom|>aiiying jdans. In 
addition to the usual facilities for these departimuits, there are five iin*-proof vaults, 
document, museum, and seminary rooms, and an nmisual numlnT of (dosets and 
storercMmiH. Space has })een reserve<l for one or tw o departments not yet organized. 
The mailing room is located near the east entrance, which has a |H3rte eoehen*, 
affording proU‘etion from storms in handling mail matter. Then* is a large room 
for the storage of extra hulletins and reports; also a room for duplieaU*H from the 
library. 

On the bastunent fl<»or<jf the octagon at the rear is kx‘at(‘d the agricultural library, 
with aeeoinuiodationH for 20,000 volumes, and a large n*a<ling nHuu. On the floor 
above is an auditorium, a gallery eoinimmicating w ith the second floor. This hall 
has a seating capacity of over 700 and is unobstructed by |K>8tK The wtagon form 
brings the audience as close as ix>8HibIe trj the speaker, both on the main floor and in 
the gallery. 
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Plato XXXIX HhowH th(‘ building in a Homewliat incomplete condition. When 
completed there will be a ntone railing around the east portico, and an ornate, wide 
baluHtrade wtairway of cut Bedford stone will furnish the approach up the sloping 
incline to the front entrance. 

For this building the legislature of 1901 appropriated $150,000. Architect’s fees, 
grading the grounds, and other initial expenses were not (*overed by this apy)ro- 
priation. The plans wer(‘ drawn and the construction supervised by Mr. ,1. T. W. 
Jennings, the university architect. The legislature of 190.S made a further ajjpro- 
priation <»f $25,000 f«»r the lU'cessary furniture and tixtures. 

With the coinphdion of this building the agricultural college will o(’cupy a group 
of four buildings lo<*at(‘d at the west end of Observatory Hill. These are all devoted 
strictly to agricultural instruction an<l experiment station Mork, tlu^ training which 
agricultural students receive* in science, language, mathematics, nH‘chanics, etc., being 
given in the other dej^artments of the university. The farm barns are located about 
00 rods farther west. 

A number of laboratory buildings for the use of ])oth eolle^e jind 
station liavt' also been eonstrueted, includin|r a two-story judging 
pavilion for jigrotioiny and animal ]ius])andry, at tlie Iowa College of 
Agriculture and th(‘. Mechanic Arts (PI. XLIV, tig. 1); a large new 
physieal-sciimce building at tin* Kansas Agricultural CJollegt* (P). 
XL1\\ fig. 2), which has recently been <*ompl(‘t(*d at a cost of 
$r>7,0(H); a new science building at the Mississippi Agricultural Co\- 
lege (1^1. XLV, tig. 1). which will furnish l)ottcr ((uarters for the 
dc])artm(‘nts of agriculture, horticulture, and (mtomology in both col- 
l(‘g(‘ jind station, and a lu'w chemistry building for the Xevada college 
and station (PI. XIA\ tig. 2). 

COURSES IN RURAX. ENGINEERING. 

Within the past few years then^ has been a rapid increase in the 
interest manifesled by the agricultural colleges in subjects connected 
with the construction and use of farm machinery and the use of 
various kinds of power for agricultural ]>urposes. In a number of 
institutions this has l<‘d to the ivstablishment of mon* definite courses 
in those topics \\hi(‘h are commonly grouped under the name of farm 
mechanics. There is also a decided tenden<*y to enlarge the courses 
on siil)j(HTs ndating to irrigation, drainagi^, water and sewage systems, 
farm buildings, roads, and related subjects, aitd thus to prepare the 
way for the esUiblishment of separate departments of rural engineer- 
ing. This movement has recently been emphasized by the provision 
in several of our larger agiicultunil institutions of special equipment 
for work in these lines. 

At the College of Agriculture of the University of Illinois five 
coui’ses in subjects connected with runil engineering are given. These 
courses are thus descidbed in the univ^ersity catalogue for 1908: 

Ihuiruige and hrUjatimi . — Location of drains and irrigation conduitn, leveling, dig- 
ging, laying tile and tilling and Hubmxpumt can*, cost of eonstriieticm and 

efficiency, sewers for the disposal of waste from farm buildings, aiul the sewage from 
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kitchen and toilet; farm water pipes, pipe' and thread e.utting. Class work, laboratory 
and field practice, 

Fkld machinery , — The tools and machinery of the field, plows, harrows, and hoes; 
st‘(^ders, drills, (‘orn and potato jdanters, cultivators, wetnlers, and spraying machines; 
mowers, rakes, self-binders, corn harvesters and buskers, potato diggers, w’agons, 
etc. Class work and laboratory practice, including setting up and U*sting machines 
(PI. XLVl), noting construction and elcunents nect'ssary for siicressful work. 

Farm power />?ec/o‘wTv.— Horsepowers, gas engines, tnw’tion engines, windmills, 
pumps, corn shcdlers, feed cutters, grinders, and thrashing niac‘hines, their const mention, 
(‘fiiciciicy, durability, and can*, (lass room and lalxjratory work. 

Farm fenas^ aud rtKids. — The arrangement, design, (‘onstruction, and cost 

of farrji buildings, cs|K*(*ially of barns, granaries, and silos; the* different kinds of 
fen(*es, their cost, construction, efiiciemey, and durability; cost and construction of 
roads and valks Class work aii<l practic*e in dc'signing and drafting buildings, 
operating fcmcc-buildiiig mac-hincs, sc‘tting and testing fence posts, making wailks, etc. 

Sfunal ifotl hi farm vnchanics, — Students may arrange for special work in any of 
tlic lines cevering drainage or farm machinery, either in the second semester or the 
summer. 

Special ])rovision is made for these courses in th(' largo agri(*iiltural 
building of lln‘ university, and ‘"the college keeps on dt‘])Osit from 
the large^t manufacturers several thousand dollars’ worth of plows, 
cultivators, planters, cutters, shellers, grinders, mowers, binders, 
engines, etc.” This work is in charge of F. It. Crane as instructor in 
farm mc'chanics. 

At the Iowa College of Agriculture and Mechanic Arts a depart - 
rnoiit of farm m<‘clianics has recently ])een established and a sp(»eial 
building erected for its use. The follow ing description of this build- 
ing is taken from an artiede in the Experiment Station Iteeord: 

The luiiJclirjg for tlic iicw’ dc])artmciit of farm inc(*]iariicK in an ad<lifion to Agri(*ul- 
tural Hall, and i.« coimcctcd with it by a corridor 27 feet long by 15 feet wide. 
(PI. XlvVIl.) Tlio main ]>iirt of the mwv building is i\0 by 1(K) feet and <*<mtainH two 
main floors. Each of tliesi* fi{»ors has a bah^ony alKuit 12 feet wade, which is sup- 
porti‘<l by steel columns. The second floor balcony cxt(‘ndh over only a part of that 
floor, the remainder being inclosed and constituting an attic* or tliinl flt)or. The 
effect is, tiiereion*, that of a four-story building, then' Ix^ing window^s on each of the 
main and )):ileony floors. 

The first (^r ground floor (Ifl. XLVIII) contains a large ]iia(*hincry oi)erating room 
66J fet‘t long l)y the full w idth oi the building, wnth an approach 14 feet wide and paved 
with brick. This room will be used for the study and ojjcnition of farm inotors, such 
as gas engines, st(‘am tra(dion engines, etc. At one sidt^ is a row cd <louble forges 
supplied with blast from a fan, and a double row of anvils, for students’ use, and a<‘ro88 
the end is a n)w of ])<*nches. On thi.s floor are also locatod wood-working and iron- 
working shops for exp(*rimental pnri>oHeH, both w^ell etpiipped with hand and power 
rnachin(*s, and also tool rooms, toilet room, an<l a supply of lockers. These rooms 
and the corridor all have a brick floor. The Iwilcony of this floor will be used as a 
carpenter shop for students of this department, and be provided with circular saws, 
lathes, grindstone, emery wheel, etc. 

On the second fl<K)r (PI. XLIX) are loc^attni ofllcos for the head of the departmeut, 
a class room alxnit 21 by 30 fetd, a drafting rc»om 22 by 27 feet, aud a students* study 
and reading r<X)m 17 by 22 fini. About half of this floor will l)e occupied by » 



Agricultural Education— South Car^ l'na College. Agricultural Hall. 


St nate Dov, No. 148 


Plate XXXVIII. 











Agricultural Educaton-Basement Plan of- the Agricultural Building Wisconsin University 


Sena-te Doc No 148 


Plate XL. 



■ ■ 




Agricultural Education— First floor Pi of the A -.rilultural Building Wisconsin UNivERbiTv 


Senate Doc No 148 


Plate XL{, 





Agricuuturml Education SlCund FLuu’f Pi_mn i Ht Ag r i tlhal Building W s<"onsin UniversiT 


St r ite Dol No 148 


Plate XLll. 







Agricultural EoucATtON— T h rd fluor Plan of the Ai^r ^u^tukal Bi i ding WibCON^iN University 


S nite Dol No 148 


P.ATE XLP 





5 


Doc No 14^ 


Plate XLIV. 



Fig 2 —Agricultural Education— Kansas College and Station, Science Building 







Fig 2 Agricultural Education Nevada Colllul and Station Chemistry 

Bull DING 



S< t D C N( 


48 


Plate XLVI. 



Fig 2 —Agricultural Education University of Illinois Students Setting up 

Self-binders 




Agricultjp 


b>r "itc D c No 14R 


Plate XLVII. 












Agricultural Education-Second-floor Plan of Farm Mechanic^ Building Iowa College of Agriculture and Mechanic Arts. 










Agricultural Educat on- Balcony and Third-floor Plan of Farm Mechanics Building Iowa College of Agriculture and Mechanic Arts 



Rh R 







PEOOEESS IN AaEICUWTJBAL EDtICATIOK. 


601 


emaller machine room 61 feet 7 in(‘he8 by the width of t)ie bnilding. This room will 
be used for setting up, op^irating, and testing various kinds of farm machinery, such 
as hinders, mowers, corn planters, (‘orn shn^dders, plows, wagons, etc. The connec- 
tion with the main building is upon this floor. 

The balcony and third floor (PI. L) will l)e used for storing farm machinery not 
in use, and will contain an office for assistants in the department, a mailing room, 
and several storage nxuns. Photographic arid dark rcxiins for instructing the 
students of this department in photography will In* located on this floor. 

Tlie building lias a large elevator with openings on (*ach floor and balcony. It is 
very sulmtantially constructe<l of brick, stone, and steel, and is tireproof throughout. 
The cost, including heating, jilumbing, furniture, and other erpiipment, will be 
lietween $(15,0{X) and Jp70,()(KK Those familiar with such buildings state that when 
fxmipleted it w’ill 1 h» the Ix^st and most thoroughly e(}uij)])ed building for instruction 
in farm mechanics in this or any other country. 

Although this de|>artmeiit is new'^ at the college, it already luis considerable matc‘rial 
in the way of (‘quipment. A 1 2-horHei)Ower steam engine has been <loiiated by a 
thrashing-mn(‘hine company, to be used for instnrction purjioses, and a wagon com- 
pany has furnished a farm wagon tM^jxicially eonHtrucU‘d for exjKuimental work. 
The e(piipm(‘nt of this w agon iiK^ludes 10 sets of w heels of different luuglits and differ- 
ent widtliH of tire, to he ustnl in twts to determine the lH*st kinds of w'heels for 
different roads, and sets of roller and liall-liearing axles, which will Ix^ teste<l and 
• (‘ompared with the ortlinary friction axles to dete'rmine the relative draft. The 
ndler bearings were es]x*(ially manufaetimxl for this w'agon and are thought to he 
the first roller hearings used cm a fann w'agon. A sttxi grain tank, having a capacity 
of 150 bushels, also goes with the wagon. The d(q>artment is also provided with a 
newiy-inveutetl dynamometer which rt‘gist(*rs maximum and minimum drafts on 
a sheet of i>a]HT, and by an ing(*uious device shows the averag(» draft during the test. 

It will lx‘ the aim of the department to crwiperate with the impleimmt manufac*- 
turers in various ways. A friendly spirit has aln^a<iy Ixxm exliihited by these manu- 
fa(‘turers. a numlx*r of machiiu's have already 1 kx*ii received from tluuu w hich 

will Ix^ useil for jmu tiee work by the stmlents, and many others have ht‘ea promised 
as soon as the new building is ready to rtx'eive them. ihq)rewmtati\es of these 
implement manufa<*turer8 will lx» invited to lecture Ixdor^ the stmients in farm 
mechanics from time tf> time, exjilaining in detail the construction of the machines 
which tht‘\ are manufacturing, with the ai<l of sptximens of these machines for 
illustration. In this way it is hoix»d to obtain for the students the best possible 
information on implement I'onstrnction by men who are sj^xHialists in their lines. 

The aim will lx» to make the collegiate course thoroughly praciical. Students 
will lx» trained in the fundamental princi])les of eonstruetion of farm machinery, 
and in the setting up, operating, and adjusting of various kinds of implements. 
Besides farm maidiinery, the dejxirtinent embrac^es instruction in farm drainage, 
road construction, irrigidion, planning farm buildings, mechanical drawing, car[x?n- 
tering, hlacksmithing, and horseshoeing. Courses are provided in farm and field 
machinery, in fann power machinery, in drainage, and farm buildings, ami oppor- 
tunity is offered for jK>stgraduate work. A number of jx)8tgra<iuaU* students are 
taking fann ineidiauit^ this year as a major study, with the expectation of fitting 
themselves for teacddng this subject, and many inquiries are being received from 
pro8j>ective students. 

The new de|.)artinent is in diarge of Prof. C. J. Zintheo, ri'cently instructor in 
agricultural engineering at the North Dakota Agricultural College, who was formerly 
in the employ of a large implement lorn'orn and has had experience in both the 
practical and theoretical a8i>e^ of the subject 
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At the College of Agriculture of the University of Minnesota a 
course in rural engineering is offered, which includes the following 
topics: 

Subduing new prairie and timber soils, fami drainage, irrigation 
and irrigation w^orks, tillage of crops, roads, their financial support, 
their location, construction, and mainbniarice, farm buildings, farm 
fences, farm implements and machinery/’ 

In the wshort (*ourse for farmers at this institution instruction regard- 
ing farm mechanics and implements is given in accordance with the 
following outline: 

Farm mechamvH . — Tlxe infitriK'tion pven in this subjet't will r-oiiHiMt of leoturen on 
farm mechariios, taking up such subjects as jxuujps, farm water systems, w’in<imills, 
the general principles of steam and gtxsoline engines, ]>lacing shafting, pulleys, and 
belts; pipe fitting, soldering, etc. Sons* instruction will also 1>e givtui on sharix^ning 
and using hand tools, such as saws, planes, <*hisels, aiid other tools necessary in farm 
practice. 

Farm implementH . — The le<‘tures on farm imj)U‘meiits will be illustrated as far as 
possible h\ sam}des. SU‘reopticon views will ]k* made use <»f in illustrating machines 
that can not w'ell he taken to the chiss room. It is the aim in tlu*st‘ lectures to bring 
out the lin(‘S covering the <lmft of implements and the objects attained by tbeir use. 
Suggestions will l>e nia<le on selection of imi)lem(‘nts adapt(‘d to the \ariouH kinds of 
W'ork. The <‘are of imphunents wdien not in use will also 1 h‘ flisinisseil, ami an attemjd 
made hx give as full) as possible all information that will be heneticial in the care 
and handling of farm machinery. 

Similar subjects are also biught in the agricultural high school con- 
nected with tliis (‘ollogo. 

At the North Dakobi Agri(Miltural College instruction is given in 
the regular course regarding road construction, drainage, irrigjition, 
farm buildings and machinery, and the programme for these subjects 
in the short course is as follows: 

Farm mechaaicH. — Threx' lectures on ‘‘Laying out the fanu” will consider the selec- 
tion of building sites, location of fanu hnildings, and the division of the farm into 
fields. Twelve lectures on “Construction of Buildings and Works’" will discuss the 
principles of construction, giving plans and Hpe<*i ft cations and estimates of the cost of 
fann buildings, the water systtnn, sewerage and <lrainag(‘, nxads and fences, et<\ Two 
lectures are given on the elementary principles of physi(*H, upon which farm mechanics 
depend. Nine lectures disclose the principles involved in the use of tlie h*ver, evener, 
wheel and axle, pulley, inclined j)lane, screw, and W(Mlgt\ Twenty-four ItH'tun^s on 
“Construction and Une of Farm Machinery” will discuss the several classes of farm 
machinery in their order, the use of ])ow’er machines, and the oin^ration, cart\ and 
repairing of farm machinery. 

At the College of Agriculture of the University of Wisconsin a 
course in farm engineering has for some time been given in the depart- 
ment of agricultural physics. This has included instruction relating 
to “farm machines and ejigines, the construction and maintenance of 
country roads, and the construction of fann building.” In order to 
provide more adequately for work in these lines the St^ legislature, 
at its session in 1908, made an appropriation of |15,(lii0 for a farm- 
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engineering building, and G. N. Knapp, an engineer connected with 
the U. S. Geological Survey, han been appointed asnistant professor 
of agricultuml engineering. 

In the announcement of courses of instruction in the College of 
Agriculture of Cornell ITnivorsity for 1903-4, as reorganized under 
the directorship of Prof. L. H. Bailey, fann mechanics and engineer- 
ing are distinctl}^ recognized, and two courses are offered, as follows: 

Farm mecfvanieH and nigineering . — Lectures and recitations ui)on select injr, planning, 
and equipi>ing farms, building roads, farm vehicles and machinery, power, w^aWr, and 
drainage. Practice in leveling and laying drains, dynamometer, and other tests of 
wagons and farm implements. Hj»e<.‘iHl instruction will In* given on rural roads, and 
it is ex))ected that a jaece of actual road will he constructed eaeh year. 

Fann h}nldntg». — Stii<h' and designing of farm buildings. Open to scuiiors and to 
others by sjiecial j)eriniHsion. 

lu order to aid the movement for the more complete recognition of 
rural engineering in our agricultural colleges and experiment stations 
and tli(‘ Unit(‘d States Department of Agriculture, the Association 
of American Agricultural (\)lleges and Experiment Stations has 
appointed a stainling committee on rural engineering, which sub- 
niitt(‘d the following report at the convention of the association held 
in Washington, D. (\, November 17-19, 1903: 

At the List meeting of the Association of Agricultural (’olleges and FiXiMp'riment 
Stations the following resol uticjii was a<lopted 

“ Wh(‘rea‘', Tlu‘ agricultural colU^es and exjH‘rinient stations, as wtU as the 
II. S Department of Agrienlture, are broadening their work relating to irrigation 
and farm niachiner} ami otluT lines of agri(‘ultiiral engint*ering, and there is }>ress- 
ing need of the more definite fornu^tion of plans for tliis w'ork: Tlierefore Ik* it 

“/loso/ro/, That this asscH’iation mak<* ])rovision for the Hj)jK)intment of a .standing 
committee on agrieult Ural engimH'ring to consist of five members, and that it iKMuade 
the <luty of this eommittiK* to coojK*ratt* with the Dejwirtiiient of Agricultun* in pro- 
moting edu(*atiou and rt'seareh along the different lines of agricultural eugineeriug,’^ 

Your committee, apjKjiiited in pursuance of this resolution, Ix^gs leave to submit 
the following progress re}>ort: 

Rural engineering, as defined in Circular 45 of the Oflic e of Kx^KTiment i^tations, 
is “ the science and art of laying out farms, designing and constructing farm build- 
ings and works, and making and using farm iinjdements and machinery.’' 

A cart*ful examination of existing conditions in the United States leads a belief 
that then* should he a strengthening of the courses of instruction in these subjects in 
our (‘olleges, and the inaugurati<»n of coinprtdiensivi* investigations and research wxirk 
to ascertiiin the best practi<*e in this and other lands and pro\ide up-to-date informa- 
tion for instruction in onr institutions of learning. This is cxinally true, w hether the 
Opportunities for students or the nmls of the American farmers are considered. The 
field of {iractical usefuhu*ss for tlie one ami the iietni of the other are alike extensive. 
In support of thwe conclusions we submit the following facts: 

Tlie comparatively large areas of American farms makt's the laying out and 
arrangement of the different fields a matter of esptK'ial importance to fair farmers. 
In order to maintain the fertility of the soil, rotation of crops must be firaetietKi. 
To do this, fields should have such areas and such number as will make a regular 
System of rotation ft^asible. This gives an opportunity for the exorcist* of skill and 
intelligence, and, in connection with the building of roads heading from farm build- 
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ings to different parts of the fann, may involve marked ecjonomy or serious waste in 
the expenses of construction and in the distances traveled in going to and from the 
fields. It is therefore one of the things to which attention should be directed in our 
institutions of learning. 

Closely related to the arrangement of fields is the construction and grouping of 
farm houses and farm buildings, not only to secure efficiency and economy, but to 
contribute to tlie healthfulness and attractiveness of farm life. There is no doubt 
that present conditions in these particulars in the United States are inferior to those 
in most Eiirowan countries, and it is equally certain that iinjiiroving tlie conditions 
of farm life will have much to do with detennining whether the exodus of people 
from the country to the cities will l)e checked or become greater in tlie future than 
in the past. 

In the construction of farm buildings, both Imms and houses, the farmer is almost 
entirely dejHindent on his own krK»wh*dgt^ and ingenuity in preparing jilans and often 
in their execution. The designing of city buildings is largely in the hands of archi- 
tects and engintvrs, and th(*y are constructed by expert inechanics. They have, 
therefore, a finish and convenience whi(‘h add largely to the attnw'tiveness of city 
life. In the country, however, exactly the reverse is true. The great majority of 
fann buildings are unsatisfactory, whetluT considere<l from the standpoint of apjiear- 
ance, durability, adaptability to the work to be done, liealthfulnt'ss, or pU'asantnt'ss 
for the occupants. Some problems in (‘onnection with fann buildings need careful 
study. Among tliese is ventilation. Tlie fa(‘t is we do n(»t know either the effect of 
poor ventilation or the most efficient imaiis of securing good ventilation. But the 
majority of the improvements to he wn»ught do not require' research so much as the 
application of skill and ingenuity in design. One illustration of this is the fad tliat 
nothing is of more service in a home than a convenient water system. Much of the 
dislike which many women have to farm life comes, couse'iously or uncouKciously, 
from the heavy work of handling water in <‘ooking and w^ashing, all of which eould 
he easily saved by tlie adoption of readih available means. Tliere is no reason why 
a farmhouse should not l)e as attractive as a city house, and tlien' is no reason why 
the grounds surrounding farmhouses should not^be made as attractive as city parks. 
It is largely because farm life and the fann home are not attractivi* that many of the 
enterprising, aggressive youtli of the country flock to the cities. 

Heretofore, nearly all farm buildings have iKH'n built of wood. A change in this 
direction is inevitable in the near future. Timlx'r is la'coming scarce and costly and 
must be supjdemented by brick, stone, or concrete. We ought to l^egin in the near 
future to determine the relative value and cost of these different matt'rials, and this 
is particularly a work for the colleges and stations. The character of farm buildings 
has also changed greatly in the past quarter of a century. Fonuerly they were 
simply storage places for grain or shelters for live stock. With the introduction Of 
feed cutters, silos, power churns, centrifugal cream separators, and scores of other 
machines formerly unknown, these buildings are iHJc'oming as complex in their 
designs and uses as factories, and tliero is need of scientific study to detennine the 
most ecxjnomical designs to fulfill these difierent requirements. 

Another reason for strengthening these courses of study is the fact that all of the 
public lands suscjeptible of cultivation in tlidr natural condition have I>een taken up, 
so that this outlet for our growing impulation is closed. Vfe have, however, Ikilg^ 
areas of land which, when drained or irrigated, can l)e settled upon and cultivated. 
The importani*e of irrigation is manifest from the statement that in two-fifths of tbo 
United States it is an absolute necessity to the existence of civilizexi life, and there is 
every reason to believe that it is destined to be an important lueans of increaiedng 
production throughout the whole country. But in order that fields may be irrigated 
they must be smoothed so that water will flow over them; and in order that the 
best results may be obtained the methods of applying water to crops to secure the 
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greatest economy in use and the largest yields must be studied, and the mutual nda- 
tion ol peoples who de|)end on the same waU*r supply must l)e ascertained in order 
that we may have institutions which will mnnire harmony and justice. 

An excellent beginning in the study of these questions has l>een matle in a few 
institutions and by the Ofti(*e of Experiment Stations, but there is a great field for 
the extension of b^th instruction and research and for a broader (‘ooperation between 
the Department and the State institutions in both the cultural and engineering sides 
of this branch of agriculture. 

Of wider application and scarcely less importance is the subject of drainage. The 
marsh and overflowed lands along our seacoast and the bottom lands bordering many 
of our rivers are at prestuit unsightly, iinprbd active, and in some instances a menace 
to the health of surrounding districts. They need only to l)e diked and drained to 
be the most \al liable lands in the country. The carrying out of these improvements 
will add immensely to the agriimltural values of the country, and the work is certain 
to l>e undertaken in the near future. It involves, however, a larger knowledge of 
agricultural engineering than can now Ik‘ obtained in our laud*grant colleges. In 
fact, the profession of agricultural engineer, so prominent in Europe, is almost 
unknown in this country. Verj little has l>een done in this country to develop a 
satisfactory <lraiiiage practice. The priucipU*s of drainage are understood by but 
few% and instruction in our colleges is meager ami far from Ix'ing up to date. Drain- 
age law's are far from satisfactory and need to 1 h» modified becaust* this work is 
lieyond the means of indhiduals and must be carritKi out by organizations of large 
num tiers of landowners associated under some definite legal plan. Caieful work 
must 1 h* done in the study of the practical side of this subject, in determining the 
most effective methods of constructing ditches, in dt‘iermining the kind of under- 
drains to 1)0 used, the deptli at which they should 1 k^ laid, the distance apart, etc. 

W(‘ l)elie\e that in irrigation and drainage there is a fieM for coGjit^ration betwt'on 
the Department of Agriculture and the experiment stations and colleges which ought 
to 1)0 more fully utilized, the Depiirtment of Agriculture coordinating the work of 
the stations and aiding them in carrying out original re.scarches. 

Associated with <lraiiiage and irrigation is another branch of hy<lraulic agriculture 
whost' imf)ortan(‘c has not lx‘en pro^ierly realized. This is the terracing and draining 
of hillside farms in order to protect them from the destructne effects of erosion. It 
is an unfortunate fact that much of the activity of the last century in subduing and 
settling this country has lieen of a destructive character. Fort^sts have Ix^en cut from 
the headwaters of atiH^ms; the hillsides which they jirotect have lieen exjiosed to 
the erosion of storms, and the evils of the work done by rainfall have lieen aggra- 
vated by the planting of these lands to cro|>H which re<juire tdean culture, such as 
com, tobacco, and cotton, which provide no binding material for the soil As a 
result, mucli of tlie accumulated fertility has l)een <*arneil down into the channels of 
streams, thus leaving thousands of acres of what was fertile land not many years ago 
scarred with gnllies and practkally abandoneil to wec‘<l8 and brush. We must stop 
this dtistructive style of farming if we are to maintain the prosiierity and provide an 
adequate food supply for many sections in the intern half of the United States. To 
find out how liest to do this and to encomrage fanners b) liegiii action is a wwk 
which both the Department of Agriiailture and the different State exfienment sta- 
tions should take up at once. The hill lands of Fraiiw, (Termany, and England are 
as fertile as they were a century ago, although many of them are devoted to culti- 
vated croj)S. The credit for these results is due to the existence of a body of trained 
agricultural engineers, a class of professional men not now existing in the United 
States. The time has come when our colleges should lend themselves actively to this 
sort of training. The opportunities for employment in irrigation, drainage, and hill- 
side protection are sufiiciently great to make it an attractive course to young men 
having aptitude for such work, and it is the field to which we must look for the 
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largest result-s in the extension of onr prociuetive area and in the conservation of the 
fertility of much of the land now being farmed. 

Another branch of rural engineering is the constmetion of country roa<ls. Increase 
in population in our cities Inw resultt^d in larger aretis l)eing devoted to the pnalw- 
tion of [K^rishable ]>roduct« — such as milk, garden truck, and fruit. Tiie marketing 
of these has greatly increased tlje travel on country roads. The^ charach^r of these 
products is such as to demand quick trans})ortation, thim rendering it ne(‘(^SHary that 
the roads should ])e hard and smooth, and this is lieing enijdxasized hy the fact that 
the auhnnobih' and traction engine require a better n)adway than the horse and cart. 
To build roads suited to the conditions of ixiodern life, es]K‘cially in the vicinity of 
eiti€^s, r(.‘quir(‘s a knowledge of engineering wholly different fnun that of a (piarhT of 
a (“(‘nturv ago jnel dx'inands not only that the eonrses of in>trnction be strengthened, 
blit that faeiliti(‘s be })rovided for ex ja^ri mentation regarding tli(‘ l>(‘st materials to use. 

It is believed, Iiowcvht, that the greatest opjM»rtuniti(‘H ha- ‘students and for the 
im})rovenient of the general agricultural praeti<‘e of tins eoimtr\ will hi‘ found in the 
svhtematie stud\ of the niannfaetun‘ and use of agrieultural mat hiiR‘r\ . This country 
is the great(‘st maker and user of farm machiner\ in the Aiorld, and it is <hie largely 
to this fact that W(‘ have become the most ]»rosj>eroiH agrieultural eouutry in the 
world. It has (uiabled the fanner to j»ay th(‘ high ]»riees for labor er(‘ate«l by the 
e<)m])etition of our manufactories and has taken Mwa\ from farm hie much of the 
drudgery of manual toil and ma<le it in the In^^t stmse an iutelhudnal pursuit. 
Improvements in machinerv havi* brought about a steady reduction in the cost of 
production, not w ithstanding tlu* stc.idy ri.se in wages. The self-binder cnabh*s one 
man to a<*<'omplish the work «l<»m‘ h\ four men with the best machiiiiTv in use at the 
close of the civil war. T1 h‘ elie<*k-row corn plant<*r and IIh' two-borse enlti\ater 
have, according to a recent winter, lesH(*ne<l b> more than half tin* lalM)r cost of pro- 
ducing a bushel of hnUaii corn. Ma<‘binerv has(‘nabh*d the eastern farmer to a<loj>t 
intensive farming. The windmill pmnjis the water used in tbiMlairv, tin* centrifugal 
separator skims the milk, and wab‘r ^)r wiml j»ower rims tin* churn Tin* gasoline 
or steam motor is b(*ginuing to haul the product of the triu*k farm t<ttht* tity market, 
rendcT'ing the farnn'r e<jually independent of horses and railwav'^. 

]n the same way it luus enabl(‘d tin* ■wesl<*rn farmer to [)lant and liarvest large 
areas, not w ithstanding the scant} lal)or suppl v to bi* found then*. Last year ti trai*- 
tion engine in (’alfornia cut and tliraslied ovi'r a bnndred aen‘s of wheat in a single 
day, <loing tin* work of iu*arl) one hmnlred liorH<*s witli modern mow ing and rt*a})ing 
machinery, and equaling the result a<-eompliHhe<l by that many men and }n»rses tifty 
years ago. Less than a et*ntury sejiarates the operation of machines like tliis and the 
cutting of grain wdtli tin* scythe and thrashing it with tin* flail, and the improve- 
ments which hav(* b(*en made in harvesting maeliinery liavn* In'cn <lnplient<‘d in 
many other lines of farm work. There are now' traidion engines wliieli plow^ 30 acres 
of ground in a day. Recently a gasoline mot/or lias be(*n invented which promisi*s to 
be as Hueeessful in displacing the horse in (*ert4iin lines of work on the farm as the 
automobile is on the country roads. 

The di*niandH which these changes are making on the farmer for a knowledge of 
the principles of mechanics and for a certain amount of skill in their application is 
BO much greater than it was a ciuitury ago that it <*an not 1 h* stah*d as a jiercentage. 
The question we have h) consider is whether we have rcn‘ogiiized tliis idiange in the 
course's of instmetion in our agricultural colleges. Your connnitk'e is unanimously 
of the opinion that we have not, and that the facilities for instruction are not in 
keeping with the importance of this branch of agriculture. In the majority of insti- 
tutions the same kind of mechanical training is given agricultural students as to 
students wdio exjiect to work in factories, while the work to lie done by the farmer 
in the use of mac hines and tools is of a radically different character. On the farm 
one man must do many kinds of wn>rk, and hence must use many different kinds of 
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took; in shops and factorios one man dcH's one thing or a few things only. This 
highly developed H}K*(*ialization produces eflicient labor. A man uses a tool mitil he 
understands it thoroughly, recognizes immediahdy any defect, acquires a feeling of 
ownership in it, gives it constant care, and is often able to make improvements in 
its construction. All this is very different in tin* ex])erience of the farmer, lie uses 
one machine only a short time*, and th(‘n must take up another. What is teamed 
about the construction and use* of a machine at one time is largely lost before it is 
again calle<l into use. The result of all this is that the farm(*r fads to develop that 
interest and mechani<*al sense which are n(‘cessary t<* the higlu*st eflicitmcy in the 
o])eration of the complex machinery which now forms a part of the e(]uipinent of 
every modern farm. 

Tb(‘ records of the* last census show that over one hundre<i million dollars worth 
of farm machinery is jnade ami sold each year. Tin* saving which would come to 
tl»e people of this ciaintry by extending the life t»f each machine one year w'ould Ije 
an immense addition to the annual profits of our farmers. This saving can be more 
than realized and it can be augmenh*d by tbe greater elhciency which would come 
from exp(‘rt (‘an^ ami management. At }>n‘sent it is notorious that the American 
farmer, with all his mecdianical aptitude and in v witiv e skill, is behind the other 
lt‘ading agricultural countries in his management ami <*ar(‘ of agricultural machinery. 
It is believ*(‘d tliat this is largely due to the m‘gle<*t of this subject in our schools. In 
(iermany, France, and more recently in England, a well-eipiipiied lalx^rat-ory for 
testing agric'ultural machines ami a museum tilled with sanqiles of machines of differ- 
ent jmtterns for e.xamination by students is held h> be as esst*ntial to proper instruc- 
tion as a chemical laborat«jry The first floor ()f the agricultural high sidiool at Berlin 
contains a museum in which are found the liest tvjs^sof agricultural implements of 
th<‘ Unite<l States, England, and < iermany. The stmlent w ho makes proper use of 
that mus(‘um has a bet t(‘r understanding of the principles which govern the construc- 
tion <»f the tools he is to use and the mo<lificati<uis U* c<»nform to difh^reiit uses than 
it would Ik* ]>ossible for him to acipiire in any other way, ami it is a kind of training 
esjK*<*ially <leman<led by the conditions of American farm life. 

This training in the agricultural institutionsfif (iermany isreganled there as of the 
highest value not onlv bv farmers but by manufacturers. It giv^es them trained 
workmen in their shops; it gives them trained agents ti> exh*nd their exjiort trade* 
in diffen'ut I'ountries. The union of agricultural and nu*(‘hanical knowledge in their 
em})loyees and agents has eiuible<l (lerinan implement makers to gr€*atly increase 
their export tradi*, and it is Ix'lieved that the siiuie result would follow' similar 
training here. If we art* to maintain our standing as a ])roducing and manufacturing 
nation we must maintain our suj)eriority lus designers and users of farm machinery, 
and this can In* best juoiuoted by bringing the trained inttdligence (d the exiMirtw of 
the De|>artment of Agriculture and of the students and professoi's of our agiicultural 
colleges to hear on this pn)blem. A few colleges have tuvated deparimt'uts for 
instruction in certain branches of rural t*ngineering, the dtq)artments (»f irrigation 
engineering in Colorado and California Ixdng illustrations of this, and a number of 
colleges are now <*onsidt‘ring the establish im‘nt of courses in rural engineering with 
farm mechanics as the leading feature, and there is much interest in the <levelof»meiit 
of these courH(*H as indei>endent lines of work. Among these are the c*olleges of 
agriculture in Illinois, Wisconsin, Minnesota, Iowa, and North Dakota. In each 
case this w ork has been inaugurated as a branch of instruction in agronomy. While 
this may answer as a beginning, the importance of the allied branches of rural 
engineering taken together entitles it to l)e made an inde}>endent def)artment of 
instruetkm, having evpial rank with agronomy or animal industry as they have been 
established in a number of institutions. The scheme outlined in the fifth report of 
the committee on methods of teaching agriculture, and published in Circular 45 of 
the Office of Experiment Stations, brings together in a logical way the scattered 
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instruction which bears on this branch of agriculture and furnishes a systematic and 
well-rounded course. Such departments are needed to furnish opportunities for 
specialization by student® who wish to Jjrepare themselves for leadership along these 
lines of work, and would furnish a field for experimentation and systematic training 
for farmers in the subjects which to-day constitute the most important factors in the 
expenses and profits of American agriculture. 

The same policy should be followed in the organization of the work of the Depart- 
ment of Agriculture. This Department is now doing imi)ortant and useful work in 
a number of branches of rural engineering, but its influence on the development 
of the country and the effectiveness of the investigators would be greatly promoted 
if all of these related lines of work were gathered together in one division, instead of 
being made simply incidents of the work of several bureaus organized to do other 
things, as is now the case. It is believed that the importance of these subjects war- 
rants the adoption of this plan at an early date. One of the reasons for believing this 
is the consideration given to these subjects in other countries where their importance 
is far loss than with us. The bureau of hydraulic agriculture is one of the leading 
bureaus of the agricultural department of France. It includes only drainage and 
irrigation. The relative importance of these subjects in France and this country is 
shown by the fact that Framv has only 400,000 acres oi irrigate<l land, while we have 
nearly 8,000,000 acres irrigated and the wmrk is still in its infancy. In France* irri- 
gation is not a necessity — only an aid to agriculture. In two-fifths of the United 
States it is a nec'essity for civilized life. Furthermore, the conditions wdiicJi iiave been 
iTeated in this country by the character of our irrigation develoianent give to the 
irrigation investigations of the Department of Agriculture a signific'anc*!* and impor- 
tance not pos8c*8sed by similar work in any other country in the world. 

Over 8,000,000 acres of sagebrush desert land has be(*n reclaime<l by the* nniii<U*d 
efforts of farmers, without any assistance from either the Federal (rovcTiiment or the* 
States, in such a manner as to produce good crops. This task is one of the gn*atest 
achievements of the agricultural classt^sof this or anyother continent. Ithas involved 
an amount exj)erimenting and a wash* of momv in failures and partial failure's 
which is inconceiv^a])le to those not practically familiar wit li western conditions. 
This task, liowever, has not been completed. Someof the most difticult pro))lems v et 
remain to be solved. Homo of the things which rennain to be done are to determine 
the amount of wah*r which each fanner shouM n'ceive, and to j)rovide for an 
e<juitable distribution of the waters of streams. The uncertainty regarding rights to 
water is one of the grievous evils which confront western farmers. It is believed 
that if these rights were so well (‘stablished and protected that each farmer (*ould 
know certainly that in times of scarcity he would receive his proj>i*r share, the V'alue 
of each one of these 8,0(X),000 acres would U* incn*ased on an av^erage at least $5, or 
an aggregate of $40,000,000 in all. but this is only one feature of the gain. Such a 
change will put an end to litigation and to the enonnous expt'uditure of time and 
money which it involv^es. 

The watering of 8,000,000 acres of land involves the handling of an enormous quan- 
tity of w ater each year. If this water could l)e transferred from the streams to the field 
with the same system and skill that is exercised in the operation of some of our rail- 
roads, or that is shown in the distribution of water in some of the best districts of 
Italy and France, the gain in the saving of water and in the increased production of 
crops would be something enormous. At present in many parts of the West there is 
either a very defective system or no system at all, and a competent investigator has 
estimated that we are losing each year at least 110,000,000 on account of the faulty 
distribution of appropriated waters. These figures are sufficient to show the neces- 
sity for a systematic study of these questions by the Department of Agriculture and 
to show also why, with the increase in the cultivated area which is each year going on, 
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the necessity for these investii^atione ami their importance to the whole country is 
destined to increase. 

There is no country where drainage problems are as important as in the United 
States. Ihe swamp and overflow€*d lands of this country if reclaimed will (jqual in 
proiluctivt capacity practically tlie whole of France, yet the problems of drainage 
and diking, on whii*h their successful reclamation depends, liave as yetre<’eived but 
little study, and the practice in ]K>th directs ms is susceptible of great improvement. 

The constiiiction of country roads is an essential fi*atiire of rural (mgincering. The 
great extent of our country, its re<*eiit settlement, and the ni‘(‘essity for extensive 
improvement in those directions, make it an imjxirtant factor i!\ tlie work of the 
Department c f Agriculture. The ne<*eHsity for improvements in roads has l)een 
rtderred to al>ovc, but the study of the characU^r of these improvements involves also 
a study of the kind of machines and vehi<*lt*s that nn‘ to travel <m them. Along wdth 
the study of roa<l making should go a study of the limitatioiib and reipiirementa of 
traction engim^s, automobiles, aiTd all of the new^ <d transi>ortation which are 

lx‘COining an essential factor of Americtan farm life. Tlie relation of the problems of 
farm machinery to irrigation and drainage has already l)een shown by the necessity 
of including in these investigations a study of the applications of ]>ower to pumping, 
because pumping is the only means of siipplving water for irrigation in certain dis- 
tricts ami an essential means <»f removing water from over- irrigated lands in others. 
The study of piunpiug lias, of necessity, lc<l to a ^tudy of the ec'onomy and 

effectiveness of diffenmt formsof j)ow’(‘r for theojKTation of pumps. There is equal need 
of similar studit^s of the applications of the <liffcrcnt forms of power, w hether steam, 
gasoline, (‘lectrieity, water, or wind iM>wer in thi‘ otluT branches of farm work, and 
these are being hronglit home each yt'ur w'ith increasing force to both the manufac- 
turers and users of farm machinery. We Ix'lieve, theref(*re, that all these* related 
lines of w'ork should be* brought together in the Dejrartment of Agriculture in a single 
bureau, exactly as all the r(*late<l lim*s of instriu-tioii in these subjects should be 
brought together in one distinct (‘ourse in <mr (olleges 

The noeessity tor increased attention to these subjects has l>i‘en recognized by lx)th 
the* Secretary of Agri<*ulture and the DirtM'tor t>f tlie Office of ExjH^rirnent Stations, 
Dr. True has re(*om mended tliat the name “irrigation investigjitions” he changed 
to “irrigation ami agricultural engineering’^ in <ir<ler to more correctly indicate the 
nature of the w^ork lx*ing done, and ttu* Secrt*tary of Agriculture, on the recommen- 
dation of Dr. True, lias included in liis estimates to Uongress a requ(*st for this change 
and for an increased appropriation to Ik* exjiemled in making investigations in the 
applications of |K)W’er to farm machinery, the direction of tliese inquiries, as indi- 
cated in Dr. True’s report, to he: 

“(1) Preliminary work in the collection ami publication (»f information Regarding 
the evohil ion, character, and uses of farm implements and mai'hiiiery in this and 
other countries. This is imiKirtant Ixjiause the available literature on the subject is 
scattered, fragmentary, and out of date. A small beginning has just l)een made in 
this direction in a bulletin on The Kv^dution of Reaping Machines recently publisheii 
by tills Ofi&ce, and another bulletin dtisoribing com -harvesting machinery, which is 
being prepared. 

“ (2) Laboratory and practical tests, involving a study of principles of const niction 
and methods of oiwration of farm implements and machinery with sjiecial reference 
to efficiency ami e<*oiiomy. Thiw might very pro|H^rly imimh* certain strictly 
technical inquiries reganling the fundamental natun* of the various me<*haiiical farm 
operations with a view to suggesting the best means of |x*rforiniiig them with the 
implements and machmes at present available, or with others, the construction of 
which will be indicated by the results of the inquiries. Such inquiries would require 
conkid^ble laboratory equipment, but the results obtained would be useful to the 
B. J>oe. U8, 5S-2 89 
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farmt^r b} hccuring for him the inont efficient iinpleineiit or nuuihine for in^irfonning 
thedcvsired operation, and to the manufacturer hyaKsisting liim in the construction of 
the desired implements and machines.” 

Tills coniinittee n^'ornmends that the association declare itself in favor of the crea- 
tion of separate departments of rural engineering in tlie colleges, that it give its 
hearty support to the efforts of the Secretary of Agriculture to extend the work of 
his Department along these lines, ami that the ('xecuti\e committee he instmcted to 
urg(* u])on Congress the imjKirtance of giving the Department lilieral appropriations 
for these purposes. 

OOTTItSES IN BXmAIi ECONOMY. 

There has thus far been eoniparativcdy little instruction g'iven in our 
agricultural colleges on sulijecds connected with the eeonoini<* problems 
of agriculture. Attention was called to this in tlie fifth report of the 
committee on teaching agriculture of the Association of American 
Agricultural Colleges and Experiment Stations in I POO, when a tonti^itive 
course in rural e(*onom\ was outlined. Since then then' has been a 
somewhat groatf'T inten*st in this subject manifested by the managers 
of our agricultural colleges, and in a few institutions we have the 
beginnings of detinite (‘ourses of instruction along these lines. 

At the College of Agriculture of the Ohio State University a course 
on the history of agriculture and rural economics is offered, wdiicli 
consists of ‘'lectures and reciUitions upon the history of agri(‘ultiire; 
present agricultural methods in various count ri(*s; cost and n'lative 
protits of various farm operations and systems.” Prof. II. (\ Price, 
who has recently been appointed dean of this college, is also desig- 
nated professor of rural economy. 

In the College of Agriculture of the Uni\ I'l'sity of Minnesota a course 
in “agricultural economics’’ is offered, v\hi(*h includes the following 
topics: 

Farm management, systems of farming, planning farms, fields, crops, 
stock, labor, farm finances, sales, price's, agricultui*al statistics, pro- 
duction, exports, wages, land laws, ownership, taxes, organizations. 

Spee'ial attention has also be'en given by this institution to original 
investigations regarding the cost of production of agric'ultural crops, 
in cooperation with tlie Bureau of Statistics of this Department. 

At the University of Wisconsin a course in agricultural economics 
is given by Di*. II. C. Taylor, instructor in commerce. “This course 
treats of those principles w'hich underlie the prosp(‘rity of the farmer 
and of all other classes in so far as they are dependent upon agricul- 
ture. The subject is divided intx) two parts. Part one considers the 
point of view of the farmer and those economic principles which 
underlie the management of a farm in sui'h manner as will make it 
yield the largest net return. Part two dis<*usses the point of view of 
the nation as a w^hole and those principles which should guide the 
statesman in his efforts to regulate and improve the agricultui*e of a 
oountr5^’’ 
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At the Rhode Island College of Agriculture and Mechanic Arts 
special attention is now being given to this subject. The following 
courses are offered: 

F(mn manngemeid. — Farm capital, j>crmancnt an<l floating; distribution of capital; 
labor and its efli(‘ienoy; profit or loss from the us^‘ of machinery; farm advertising; 
inventory and ac<‘ouiitH; types of farming considered from a business standpoint. 

Bvral ecommicf^. — History and develoianent of agriculture; intiuence of location, 
climate, and other factors iijxm the agriculture of a country; relation of agriculture, 
to other industries and t<» the body j>olitic; farm law. 

Jn the reorganized programme for cours(\s of instruction in the Col- 
lege of Agriculture of Cornell University ruml economy is given as 
one of the main branches of agriculture, and courses are offered in 
farm accounting and the economics and history of agriculture. 

With a view to inen^asing interest in this subject, President Butter- 
tield, of the Rhode Island Agricultural College, has Ixum asked to out- 
liiHi a course of instruction suitable for the agi icultural colleg(‘s, and 
attention is invited to his article as given in this report (p. 718). 

In the agricultural institutions of Europe considerable attention is 
given to rural economy and courses of instruction have been quite 
definitely established. To indicate the nature and scope of these 
courses the following outline has been prepared: 

KURAL F.COMOMY IN KUR01*EAN A(iRI( ULTUKAL SCHOOLS. 

FK \ N< K. 

In the high(‘r agricultural schooKof France rural economy and rural 
legislation are taught as constituting one course. The lectures on 
rural economy include the elements of politi(*al economy, rural economy 
proper, and agncultiinil legislation. 

In teaching the elements of political economy the relation of the 
subject to rural economy is impressed upon the students and the object, 
character, and utility of the science are discussed. Political economy 
as taught in this course comprises a consideration of the production, 
circulation, distribution, and consumption of wealth, and under these 
different heads the following topics are included: 

J^oduetion of vralth, — l*r(Mliu‘tioii — its agencies, character, and pnr]>ose. Prof)erty 
ami property rights, Trimitive forms <>f land ownership. I^abor. Liberty and 
division of labor. Capita) — its character, origin, and function. Machinery in agri- 
culture and other industries. Methods of prcxiuction \inder mwiern social conditions. 

Cirmlothn of nralth. — Exchange. Theory of values. Money. Prices. Mono-* 
metallism and bimetallism. Depreciation of the predous metals and commf‘rcial 
crises. The foreign trade of France. Theory of markets. Protection. History of 
French commerce since 1789. 

Dwtrdniiion of V'fofih. — Theory of ecnmoinic nmt. tnterev‘<t and the variations in 
percentage of tiie same. Salaries and theories ndating thertdo. Population and the 
law of Malthas. Btatistics on jiopulation in Franev and foreign c<mutries. 

Comumptkm ofrieJm, — LuxuricK. Imposts. The budget. Btatistics and economics 
of the French system of finance. ^ 
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Rural economy includes the study of the character and histoiy of 
the subject as preliminary to a course outlined as follows: 

Prodnetim of agrivvltural wealth , — Agencies of agricultural production. Land. 
Division of lan<i properties. Reducing and increasing the size of farms in France and 
other countries. Statistics on the division of lan<l properties. Divisions in crop pro- 
duction. Improvements of land. Valuation of farms. Rents in their relation to 
the fertility of the soil. Capittil in agriculture, its utility and function. Capital 
^Invested and capitiil for running expenses. Elements of expense and theories relat- 
ing thereto. Systems of farming. Change from one system to another according 
to economics or other conditions. Agricultural estates. A detailed monograph on 
some estates under different systems of management nniinred. Organization and 
administration of eatatt^s. Methods of soil management. Direct returns. Rent for 
cash and on shares. Estates under mamigers or superintendents. Agricultural labor 
(men, animals, machines, periods of activity). Live stock and its economical 
aspects. Statistical and comparative study of plant and animal production in France 
and other countries. 

Olrculatmi of agricultural vmiUh, — Exchange. Division of agricultural labor and 
specialization in production. International commerce in agri(‘ultunil pnxiucts. The 
French system of customs, its history with reference to the products of the soil. 

Credit . — Credit as based on real esbite, jwjrsonal property, or confidence. Credit 
institutions of France, such as the Credit Foncier and Credit Agricole. Mutual 
credit associations in France and other countries. 

Distribution of agricultvrul wealth — Distribution of proceeds among tht‘ factors of 
production. Fluctuations in rents and prices of land in France during the last <*en- 
tury. Agricultural crises. Agricultural profits, fialaries and their variation. 

Consumption of agricultural wealth . — Development of the consumption of agricul- 
tural products. Influence of markets on production. Agriculture and imjiosts. Dis- 
tinction between imix)sts affecting the proprietor and those affecting the renter. 
Land tax. Comparisons with other countries. 

Agricultural accounts . — Their utility. Net returns in agriculture. Methods of farm 
bookkeeping. 

In addition to the above, lectures on agricultural colon imtion are 
given at the agricultural school at Grignon. These lectures have ref- 
erence to Tunis. The following topics are considered: Land laws, 
crops, stock raising, organization and administration of estates, capital 
invested and profits. 

The lectures on rural legislation present a study of civil, adminis- 
trative, and coramenual laws, together with other legislation of agri- 
cultural interest. The following is an outline of the three important 
subdivisions: 

Oiml law. — Study of the sei^ond book of the Civil Code. Contracts. Sales. Leases. 

^ Privileges and mortgages. 

Administrative to;,— Administrative jurisdiction. Administrative bodies and offi- 
cers in arrondissements, departments, and the State. Powers of mayors and prefects. 
Water laws, roa<ls, and waterways. Dispossession. Boundaries. 

Commercial Utw . — Merchants and commercial transactions. Commercial jurisdic- 
tion, Commercial papers, bills of exchange, etc. 

The class work is supplemented by excursions t(j different estates 
for the purpose of inspecting and studying the managenaent 
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Tho above outline is fairly reprenentative of the study of rural eco- 
iiomicH in the Institute Nationale A^rononiique, which stands at the 
head of the French system of agricultural schools and the three 
national schools of agriculture at Grignon, Kennes, and Montpellier. 
The supervision of these institutions is centralized in the ministry of 
agriculture, and the courses given in the studies common to all these 
schools are in general quite uniform. 

The following outline represents the course as taught in the practical 
schools of agriculture, which arc of a lower grade than the institutions 
above mentioned; 

Elements of poUiiml economy. — Definitions: Wealth, labor, property, capital, ex- 
change, value, price, money, credit, and banks. Markets, Lines of transpf^rtation. 
Commerce, domestic and foreign. Wages, inu)08ts, population, theory of Malthus. 

e/ rum/ ccoiiowj/.— Factors of agricultural production. I^and. Rent. Esti- 
mating landed x^roperty values. Capital in agriculture. System of farming. Renting 
for <.:ash and on shares. Farms in charge of managers. Agricultural lalK>r. Hand 
labor. Animal lal>or. Machines. Live stock and its economic relatitm. Principal 
systems of farming followed in Framni. Agricultural statistics of France. 

Elements of rural legislation . — Distinction of property: Real estate, personal prop- 
erty, pn^ptTty rights. Marking and establishing boundaries. Fences. Party prop- 
erty and party rights. Planting. Building. Rights of passage. Farm rents. 

♦Sales: Guaranties, exchanges, loans, mortgages. Societies. Syndicates. Mutual 
insurance. Culture (»f tol)acco (in Framv under the direct supervision of the State). 
Destruction and protection of crops. Domestic animals, etc. 

Adulterati(»ii of products. Various laws of interest to the farm. 

In the French gnimmar schools in which a course in agriculture is 
given the following topics are considered in connection with the 
stud}^ of ruml e(*onomy: 

LaJided property . — Division of the land. Proper means to prevent its incon- 
veniences. Societies an<l meetings. J.arge, medium, and small fanns. 

Methods of management . — Personal dir(»ction and direction by manager. Renting 
for cash. R^jnting on shares. Rents. Proper methods to protect the interests of 
renters and proprietors. Farm laborers. Wages. Methods to remedy the depopu- 
lation of country districts. Utility of gooii roads. Assistance given by the State. 

Agricultural mutuality . — Agricultural credit. 

Agricultural imtUuiimis. — Comities. Societies. Syndicates. Agricultural instruc- 
tion. Agronomic institute. National schools of agriculture. Practical schools of 
agriculture. Farm schools. Dej)artmental professors of agriculture. 

Distrilndion of production . — Agricultural statistics of France. Production and con- 
sumption. Imports and exports. Countries from which imported —products and 
quantities. Countries to which France exports its agricultural prtxluets — kinds and 
quantities. Agricultural statistics of the deparUnent; brief general review of the 
agricultural situation of the department; crops, stoi’k, implements, capital for 
running expenses, etc. Production, ('onsumption, imports, exports. Progress to be 
realixed. 

In many of the French schools the subjec^t of agricultural book- 
keeping is not included in rural economy, but is taught separately. 
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In soiiu* of the Belgian institutions .social, political, and rural econ- 
omy wore formerly taught as one subject, but at present rural economy 
is considered as a separate branch. In addition to rural economy 
proper, rural legislation, social and political economy, andagricultunil 
bookkeeping are tauglit. 

The following is an outline of the course in social and political 
economy given at the Agricuiltural Institute at (rembloux: 

Productio)} of u mWt. — and hnlph of jiroducl ion. Division of labor. Associa- 
tion. Methods of j)rodu(*ti(»n as on larjje, nu*dium, orsinall farms, or l)y cooperation. 
Condition of production. Jndividiialism or socialism. Tikpiilibrium in production. 

Circalation of wealih. — Exchang(‘. Money. Commerce. Credit. 

l>is1rihutioii aynl eonsumpiion of ueaUh . — Property riglihs. Hereditary rights. Con- 
tracts lietwecn employer and (‘inployee. Rtmt Interest. Savings. Insurance. 
Luxury. Charity. 

J^bJio jinemre. — State [iropcrtie^. Imposts. J^ians. Budget. 

Lecturt's on the Mi))jectof rural economy are given during the third 
3^ear of the college (‘oursc. The subject is divided into six groups, 
consisting of a general consideration of the subject, soil, capital, 
labor, necessary and favorable elements, and production: 

General contodi rattou. — Factors instrumental in agricxiltural production — 1 1 km r rela- 
tive value. Definitions Limits of rural economy. 

The solL — Definitions. Rent. Land values. Aj)praising land properties, l^and 
iini)roveinentg. 

Capital. — Running ex i>enses. Investments, (’irculating cai)iial. Rtdation hetwe^m 
investment and circulating capital. Chattels — live stock and implements. 

Labor. — AVages. Foremen. Assistants. J)ay lalnirers. Contractors, etc. 

Elements neressarf/ or favorable 'to prodartlon. — Systems of ciiltun*. RoUitions. 
Physiological, economical, and meteorological laws. Large, medium, and small 
farms. Renting lands on shanks ami for cash. IVrsonal direction of the farm or by 
manager. Lands a<iapted to agricultun*. (/(Hj})eratk)n in agrieulture. Syndicate's. 
Cornices. Agricultural credit. 

ProdiKiion . — Plant production. Cereals, forage plants, industrial crops. Market 
gardening. Animal ])rodiu*tion: Horses, eatth‘, sheep, swdne, ]>oultry. Agricultural 
industries: Sugar, hreweries, distilleries, creameries, chee-se factories, and their 
organizations. 

The lectures in the course are supplemented by making estimates on 
land values, capital required for running expenses, quantities of feed 
consumed, management of the farm, laljor needed on the farm, and 
by excursions for the purpose of observation. 

Rural legislation. — Property rights. Accession. Use. Water rights. Culture. 
Harvesting. Bees. Contracts (labor cxmtracds, leases). Hah's (defects in animals 
annulling sales) . Various law's and regulations. Rural |W)li<*e. Roads, etc. Elements 
of commercial law^ 

a RE AT BRITAIN. 

The courses in rural economy in the agricultural institutions of 
Great Britain are not very uniform. The term “rui-al economy” is 
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frequently used as d(\sif 4 'iuitinj^ oeoiioinical farm management, and the 
branch of study which we are now considering is designated rural 
economics.” In some of the schools this branch, in connection with 
rural laws, is optional. The topics studied in a number of institutions 
are hero briefly outlined. 

EdmhurifK SchooJ of AgricnUaral Hnenee.- Food supply of the 
ITnited Kingdom. Wages of agricultural la>)oi-. Profits of farms. 
Rent of land and cause of its variation. Contracts for the hire of 
land. Risks of long leases. Compensation for improvements. Fixity 
of tenure and its efleets. Prices of agricultural products. Foreign 
competition. Ktfects of appreciation of gold and depreciation of 
silver. Effects of various imperial and local taxes on agriculture. 

UnioerHlfy (f Aberdeen, This institution offers a course of fifty 
hours ill economic science as applied to agriculture in connection with 
farm bookkca'ping. The hadures treat of general and agricultural 
economh-s. Under the last-mentioned study the following are the 
principal topics eonsid(‘red: 

Kent of land aiid the causi* oi its variation Prolits of the farm Wagjee of labor. 
VariatioiiH in effieienoy of uKrieultural lalior. Contraets for tlie hire of lands. 
Leases, roinpeiisation for improveinents and dilapidations. Fixity of tenure. 
Prioes of agricultural produce Food supph of the United Kingdom and foreign 
competition Imperial and local taxes in relation to agriculture. Instruction in 
farm bookkeeping and accounts aUo given The text-hook studied in connection 
with the course in economics i^ Walker’s Klementary T.je«>sons in Political Economy. 

Edlnhuvijh and Ensi (f Scotland AgrdcidturaJ Collmfc, — A course of 
fifty lectures on economics as ajiplied to agriculture is given in Edin- 
burgh University by the professor of political economy. 

Iioy<d Age i colt u rat (^ottegt a)id Eario^ ( ^hmeceter, — Laws of landed 
estates. Landlord and tenant. Highways and rights of way and 
water. Master and servant as affecting farmers, land stewards, and 
land agents. Farm animals —sale, purchase, hire, riding, and driving. 
C /at tie diseases acts. 

Daelva^a College of ^SV/V/#(c.-~The agricultural department of this 
institution gives a course in estate management, which includes a 
study of the laws relating to landed property. 

Southeastern Agricultural College^ ^Vy(\ Kent, — A course in agricul- 
tural law. Principles and practice of ordinary tenant right, and other 
valuations, with a knowledge of valuation tables. Nature and incidence 
of local and other taxation, and the various public and other charges 
affecting landed and house property. 

8uch matters as outlay or investment in agriculture are treated in 
the course on agronomy. 

AUSTRIA. 

An outline of ruml economic.s and allied studies as taught in the 
Hoehschule fiir Bodenkultur, the highest agricultural institution of 
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Austria, is here given. The institution offers courses in agronomy, 
forestry, and rural engineering, and a study of the topics nicntioned 
below is given to all students: 

Comtitution mid admbiistratimi , — The State of Austria-Hungary. Administration 
of general and local interesth. Administrative jurisdi^^tion. 

(}ivU rightfi , — Civilians and ofticials. Prof>erty and mortgage. Contracts. Caution. 
Defenses. Civil jurisdiction Austria. 

Adminuimtive rlghfs, — Police. Administration and population. Property trans- 
fer: lnse|>arablc estates, divisicm, inheritance, etc. Water. Mutuality. Rciads. 
Railroads. Crtnlit. Asw)ciations. Forests. Hunting and fishing. Fields and birds. 
Insei'ts. Agricultural education. Rights of the i)Oor. 

Finances , — Receipts and expenditures. Budgets. Demands of the State. Imposts 
and contributions. Custom-houses. The credit of the State. Contraction and 
extinction of debts. 

The different topicvS in the course are discussed and practical cases 
are exauiined. The students are required to draw up contracts and 
other legal documents. ^ 

Political economy, — Preliminary to]>ics. Prin<*ipal tendent‘it‘S political ec'onomy. 
Forms of private and collective economy. History of iK>litical economy and its 
theories from antiquity to the j>reHent day. Theori(‘h of values. W(‘alth and its 
estimation. The factors of production. Organization of pr(»dncti(>n. Prices, monop- 
olies, exchange, money. Credit — titl(‘s, hanks, exchanges, j)aper money. Trans- 
portation, Commerce. Distribution of wealth. Hoeialism. Consumidioii of wealth. 

Political economy applied to agricultural staiij^icfi, — E(’onornics in general — their 
object, their tendencies, their foundations. Economics of production; Agri<‘ultural 
economics (legislation, agricultural ert^dit, mutuality, instruction, public improve- 
ments) ; economics of forestry, mines, industries, and commerce. Economics of 
pojmlation. Statistics: Small and large farms; division and restriction of the same; 
relative im])ortance of various agricultural products. 

lAihor and social reform, — HisUirical valuation of labor; division of labor, liberty of 
latxjx, etc. Conditions of industrial an<l i(gri<*ultural lalwirs from an economical and 
social standpoint. Social questions arising from conditions of labor. The most 
im{>ortant social theories. What is social reform? Results obtained. 

The most important (|uestion.s in connection with these different 
branches are discussed by the students in class work. 

Tlie subject of rural economy proper is taught in the course in 
agronomy. In teaching the subjeet the principal object is to present 
methixls for the organization and direction of a certain farm or estate 
under given, natural, and economic conditions. 

General topics. — Object of rural economy. Factors of agricultural production. 
Soil. Capital invested. Capital for running expenses. I.Abor. laborers and other 
agents. Methods of management and system of farming. 

Special topics. — Organization of an agricultural estate — estimates, systematizing, etc. 
Management, with a study in detail of the books to be kept, either in single or 
double entry. Taxation. 

The exercises in connection with this study consist in estimating the 
value of certain estates, calculating the commercial value of fertilizers 
and feeds, planning rotations, outlining the production of estates, 
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studying the loss of plant food, and giving eonclusions as to the 
influence of a certain systeni of farming on the soil Books arc k(*.pt 
in single atid double entry and practical exercises in farm practice are 
given. 

In the course in forestry rural cconoiny as taught has reference to 
the value and management of forests, and in the course in agritailtural 
engineering the object of the lectures given is to impress upon the 
student the importiince of alwa3\s considering and underUiking from 
an economical standpoint. 

GEKMANV. 

The subject of rui*al economy at the Roval Agricultuml High 
School, at Berlin, is taught by means of lectun^s in the class room and 
by deliberation and discussions in the seminar. The class-room work 
consists of lectures on economic problems in their inflation to agricul- 
ture, on rural jiirispriideuce, and on such phases of legislation as are 
of interest and importance to the farmer, surveyor, and agricultural 
engineer. A total of four hours per week is d(*\ ot(»d to the lectures 
on all the different toj)ies. hi addition to this elass-ioom work in the 
high-sehool, students attend lectures at the university on such subjects 
as finance, socialism, piotection, free trade, etc. The plan of the 
course presupposes a thorough knowledge of the prinei[)les of eco- 
nomies. 

The economic seminar was organized in 1SS9. It has continuouslv 
increased from the beginning' in inttuenee and uumeri(‘al strength, and 
its average number of members at the present time is ai)out seventy. 
Its membership is composed of regular students of the school, post- 
graduates, persons pursuingwork in jiirisprudenee, political eeonoiu}", 
philosophy, and history, and judges and other government officials 
whose work falls within this sphere. The seminar convenes once a 
week and has two-hour sessions. 

The purpose of the seminar is to deepm the knowledge giiined from 
class-room xvork and lecdures, and to prejmre the members for origi- 
nal investigation of economic problems. P^aeh student is required to 
write a dissertation on some subject, usuall}^ of his own choice, and to 
lecture on the same liefore the seiiiinar. After tlie subject has been 
presented it is tak<m up for discussion by the members. This work 
is supplemented b}" exeui'sions to fiudories, estates, laboring commu- 
nities, eleemosynarj^ institutions, and other establishments which are 
of economic, social, or jxilitical interest. The seminar is iirovided 
with a library containing numerous works on agricultural, statistical, 
and economic subjects. 

The methods of the seminar are considered more effective than the 
ordinary course of lectui*es, and also better adapted to prepare the 
student for original work and to lead him into the investigation of 
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certain })robleniH. Tlio ex(*ursioiiK made by the student are intended 
for the purpose of closer and more accurate kn<»vledge of 

such conditions as may have a direct l)earing on economics in general 
and rural economics in particular. It is of interest to note the kinds 
of woi-k undertaken l^y the seminar, and for this purpose a list of 
titles of dissertations is here giv’^en: The Ability of the Small and 
Medium Sized Land Property to Compote with the Larger Estate; 
The Berlin Irrigation Fields; The Russian Farmers’ Bank, with Spe- 
cial Reference to its Influence in Poland; The Economic Importance of 
Siberia; Theory of Agricultural Associations; The Economic Impor- 
tance of Machinery in Agri(*ulturc; Agricultural Labor Conditions; 
Agricultural Work of Women (written by a woman member of the 
seminar); The (human Agricultural Society; The Extinction of Land 
Indebtedness; Agriculture and Colonization in Argentine; (/auses Lead- 
ing to Extensive and Intensive Agriculture in Different Parts of Ger- 
many; Economic Imporhince of Trust Funds, etc. 

Sometimes work is undertaken by the student under the direction 
of the minist(u* of agriculture. A plan to obtain information on the 
agricultural conditions of the different districts of the country has 
been devised by the minister, and in tliis connection many of the 
students study and ri'port upon the agri(‘ultural conditions of a cer- 
tain district. Expenses incurred in the jmrsuit of th(ur work are 
sometimes deferred by the Government. The difterent districts are 
studied by different parties, but the lines of in(|uiry are uniform in 
order that the reports may be placed togftlHT and thus <‘onstitule a 
complete review of agricultural conditions for the Empire. 

A large collection of reports from the administrati> e and judicial 
officials of the entire country on tin* actual change in the possession of 
lands as caused by inheritance was turned over to the seminar by the 
Government for arrangement, compilation, and publication. This 
work when completed will (‘onsist of a number of volumes. 

The following outline represents the course in rural e(*onomy at the 
University of GottingCTi. It was given in this form as early as 1875: 

The edate , — Its size. External factors, such as political, social, and economic con- 
ditions. Fadlities of coiuiniini(‘ation and transportation and their influen(*e on the 
management. Internal fachjrn, sucli as (jondition and kind of soil, location of estate, 
its adaptation to certain purposes, etc., and their influenw. 

Investment capital . — Investment in land. Use of land. Different methods of man- 
agement and their results (increase or detTease of working t;apital, limits of the increase 
and their extension, consolidation, and division). Invt^stment in buildings and 
improvements. What is needed in this line. Construction of buildings and improve- 
ments. Maintenance of same. 

Working capital . — Live stock r<*(j[uire<l, and its maintenance. Utensils, implements, 
and machinery required, and keeping them in g<x)d wndition. Seed, feriilissers, 
feeding stuffs, straw, household supplies, salable products, and cash on hand. 

Ijobor . — Managers and oversec^rs. Regularly hired lal)or. Day lal)orers. 

Obtaining possemon of land. — Purchase, renting, administration. 
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JF\irm munagenient , — In general, whether extensive nr intensive. Different systems 
of management. Field o[)erations. Live stock — liorses, eutth*, sheep, swine, and 
^K>ultry. Organization. Reports on condition of farm or estate. Plans for improve- 
ments and their exe(‘iition. Plans of management and their fulfillment. Main tenants" 
of the farm. Ordering and controlling ordinary biisines.s transactions. Keeping 
ae<*o lints. 

Hand law. — leases. Purposes of leases. Time. Kent. Mutual rights and obliga- 
tions of one party to the other during time of lease. Ijeasabio pro}>ei*ty — buildings, 
ground, fields, gardiuis, yards, and privileges. Purehases made by the lessee. 
Material left to him for use without finaiieial eoiisideration. Material reserved by 
the lessor. New eondition.M affecting the lease, such as sales, purehases, tra^les, partial 
annulment by mutual understanding, etc. Accidents. Industrial improvements. 
Personal relations. 

FMierinij ajxni the lean . — Turning over the pro|>erty at termination of lease. Gen- 
eral and sjieeial stipulations. Assurance of fulfillment of terms of eontraot by both 
parties. 

SyMetati of ngn<adture. 

Theory of orgaa mug eMate.^. 

The lectui’<‘s on economics in the agricultural courses at the Uni- 
versity of Halle treat in general of political economy ; th(‘ science of 
finance; agricultural statistics; and agricultural, commendal, and ad- 
ministrati vt‘ law. The knowledge gaiinnl from the course of lectures 
is applied by the students in work undertaken in an economic seminar 
which is under (he direction of the professor of political economy^, 
who also teaches the subject of agric\iltural statiNtics. This economi(‘ 
seminar is a featuri' of the univ<‘rsitv in gemu’al. its membership being 
composted of all students in economics, whether giving special atten- 
tion rural economics or to some other phase of the subject. The 
course as a whole is supplemented by lectures on Stiite laws, (‘onsti- 
tutional rights, and j)olities, for the purpose of instru(*ting the students 
in the duties of citizenship. The.'^e supplemental courses cover in 
geiieml the tield of civil government. 

The course in economics given in the agri(*ultural institute of the 
University of KOnigsluu'g includes lectures on the following subjects: 
Political economy, financial science, political importariee of European 
and other nations, German colonial policy, money standards, (Terman 
and Prussian civil law, inheritance and rights of 8Ucc(\ssion in Prussia, 
German j)eual laws, histoiy of German jurisprudence, Prussian admin- 
istnitive law, civil code of the Empire, and legislation pertaining to 
insurance. 

A chair of economics was permanently established in the agricul- 
tiu’al school at Hohenheim in 1873. Prior to that time lectures on 
economic subjects had been given by the secretary of the institution. 
The course as outlined at the establishment of the chair included, in 
addition to theoretical political economy, the consideration of economic 
conditions of practical and scientific tendencies with which provinces, 
States, and countries have to deal. It was further (*onsidercd neces- 
sary to treat siudi current problems as socialism and the many other 
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questions which the use of inachineiy, jsfreatei* facilities in oOinmuni^ 
catit)ri and tniiivsportation, greater political liberties enjoyed to-day, 
and like changes have forced upon the present generation fpr solution. 
Lecture's on financial science, civil government, and agricultural law 
also form a part of the ('ourse. Commercial law, agricultural book- 
keeping, and taxes and taxation are studied in connection with the 
course on farm management. As in some of the other institutions, 
so in tlie agricultural school at Ilohenbeim, social, political, and 
economic topic's, especially those of. interest at the time being, are 
studied and discussed in an ecx)nomic seminar. The library of the 
institution contains about 18,200 volumes, of which about 1,500 are 
works on economic subjects. 

In the agricultural winter schools of the Grand Duchy of Ilesse the 
course on economics (‘onsists of lectures on general conditions of pro- 
duction, theory of values, money, forms of credit, exchange, agricul- 
tural societies, factors affecting agricultural pursuits, cost of agricul- 
tural production, systems of farming (individuals, corporations, 
intensive, extensive, crop produ(*tion, raising of live stock, mixed 
farming), crop rotations, civil government, and agricultural law. 
Four hours weekly are devoted to the sui>ject. 

Two hours yier week are given to the study of agricultural book- 
keeping, whi(*h includes single and double entry, American bookkeep- 
ing, trial balance, banking, and Imsiness transactions. 

SHORT AND SPECIAL COURSES. 

In the effort to ineid tlic needs of various classes of students the 
agricultural colleges have been unusually active in recent years in 
organizing special and short courses of different kinds. In order to 
determine the status of this work in the United States generally, a 
summary of these courses as offered in the different States and Terri- 
tories has been prepared during the past year by Mr. I). J. Crosby 
and published as Bulletin 189 of this Office. The geneml features of 
these courses are shown in the introduction to that bulletin, which is 
given herewith: 

One of the features of the recent forward movement in agricultural education has 
been the development of agricultural courses of study lower in grade and shorter than 
the regular four-year (‘ollegiate course. 8ixty-three agricultural I'olleges and schools 
receive funds from the Government. Forty-four of these have organij&ed special or 
short courses. This has been done to meet the needs of several classes of young 
people, who may be classified somewhat roughly as follows: (1) Those preparing to 
enter a four-year agricultural course; (2) those desiring instruction in agricultural 
subjects, but having insufficient scholastic attainments to carry the full collegiate 
course; (3) those unable to leave home forjin extended course, who desire instruct 
tion in some jMirticular phase of agricultural science or wish to become proficient 
in some branch of agricultural practice; and (4) teachers desiring to prepare them- 
selves to give instruction in nature study and elementary agriculture. 
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For stu(tote preparing to enter a four-year agricultural course, liigh-scihool agri- 
cultural courses two or three years in length have been organized; also in some 
instances one-year or two-year preparatory courses. These high-school courses also 
serve many more students as finishing courses — preparation for life work. This is 
the purpose served also by the so-called practical one-year and two-year agricultural 
courses organized for those of limited scholastic attainment— courses liaving a mini- 
mum of culture studies and pure science and a maximum of applied science. Thirty 
colleges now offer courses falling under one of these two classes, and all but nine of 
these courses are more than one ye.ar in length. 

Great ijnportan<*e attaches to courses of this nature, and great care should be 
exercised in planning them, because it is the gra<luates of these courses more than 
the graduates of the four-year courses who go back tf) the farms. It will l)e said, and 
it is true, that the best and most thorough course of study is none too goiui for the 
farmer, that a man should be as well trained for the profession of farming as for the 
law or medicine; but it must be remembered that there were u ell-defined courses of 
study in law and medicine long centuries before the farmer was considered worthy of 
instruction. In thi*se i>rofe8sions there is now a great bo<ly of trained men and 
sfHfcialists from whose ranks special positions may be filh'd, while in agrirmlture the 
men of scientific attainments are comjmratively so few and the demand for them in 
college, stiition, and other attractive and remunerative positions is so great that few 
bachelor-di'gree men feel that they can afford to go back to the farm. For the 
present, then, and f(»r some years to come, the college of agriculture v\ill have an 
important mission to j)erform through its seeondary ami short cours(‘sin thetraini*' 
of young men for the practice c»f tigrieulture. 

For those actually engaged in agricultural o<‘cupations — the farmers, <lairym?\*, 
arid fruit growers, and their sons and daughters who art‘ unable to leave home during 
the busy seasons — the s]H‘cial w int<‘r courses have In'en organized. These courses vary 
in length from a week or ttm days to Uui or twehe weeks. TlH‘y are in most cases 
fiever(*ly })ractical. Th(‘y cent<*r around the judging j>avilion, tlie lal)orat(»rv, the 
dairy, and the cheese room, with Uvtures and readings to supjdement the j»ractieums. 
The nature of those courses is even more varied than their length of term. Twenty- 
two colleges offer eourst^s in general agriculture, including more or less thorough 
instnietion in jdant produ<*tion, animal hasbandry, dairying, poultry cultiin', etc.; 
nineteen offer cours(‘s in gimeral <lairying; thn^:' in creamer}^ mamigement; two in 
farm dairying; two in chees4‘ making; five in animal husbandry; nine in liorticul- 
ture; four in poultry (‘tilture; three in doim^stic Si‘ieiu‘(‘, with mon^ or less of horti- 
cultim‘, floricultnm, and like subjects arlai>hMl to the needs of young women; and 
one each in agronomy, Ikh* ciilturi', tbn^stry, bwi-sngar ])roductioii, farm meclianic’s, 
correspondence courses, b<»tany, bacteriology, and (uitoinology. Two colleges offer 
courses designate^! agrhailture and horticulture; two, courses designated agriculture 
and dairying; and one, a course in agri«*ulturc‘, horticulture', and mechanic arte. 
Most, if not all, of these courses include instruction in a miinlK^r of subjects not indi- 
aited in the luimes of tlie c-ourses. There are also a large numlx^r of pmcticiim 
courses and lec'ture courses which are <‘onfined to a single line of practice, such as 
cereal judging, stevek judging, and the destruction of noxious insects. Six cndleges 
offer a total of forty-four such courses. 

The special winter courses are the utility courses, important because of their influ- 
ence on the present-day agricultural practice and Ixoause of the influence of present 
practi(*e on future pracUico. And present practice* is surc^ to have a powerful infiuenc*e 
on the young people who ai^ t« be the future farmers mid on the (quality of soil, farm 
machinery, and domestic animals with which these young jieople will have to do 
when they take chaige of the farms. The special winter courses, then, are an 
important and legitimate feature of agricultural instruction, capable of giving a strong 
uplift to present agricultural conditions. 
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And, finally, there are the summer sehools for teaehers and the one-year and two- 
year normal courses, in all of which nature study and elementary agriculture are 
iinfiortant features. At least eight colleges have organized courses of this kind, and 
have found teacliers prompt and eager to take advantage of the opportunities thus 
afforded thorn for preparing to bring the children committed to their charge into 
more intimate and sympathetic relations with their natural environment. Some of 
the States now require that instruction in the elements of agriculture lie given in the 
public schools, and the agricultural colleges in those States are aiding t>o prepare the 
teachers for this work. More work of this kind needs to be done in order that 
country children may learn to know and appreciate the Idealities and adv’antages of 
rural life, and that city children may be enabled to make use of their mi)re limited 
opportunities for the employment of trt^c^s, shrubs, flowers, and other nature material 
in making the city more wholesome and beautiful, and may have their attention 
turneil to the advantages and opportunities of rural life. 

SUMMER SCHOOLS. 

Irmi'caHiiip attention is ^iven on the part of the agricultural eollepes 
to the lioklin^ of surniiier schools, one purpose of which is to pre[)are 
teachers for giving instruction in nature study and elementary agri- 
culture in the common schools. During the summer the (k)nnecticut 
Agricultural College has held a summer school for teachers, having 
an enrollment of over bO; the North Carolina C'ollege of Agriculture 
and Mechanic Arts a summer school, with an enrollment of 
teachers, 140 of whom took work in agrieultuni and nature study; the 
University of N(‘braska a summer scliool, with an enrollment of 45 
tea<*hers; the University of Tennessee a summer school, in which 180 
tea(‘hers took work in agriculture, horticulture, and nature study, and 
the Hampton (Va.) Normal and Agricultural Institute a summer school, 
with an enrollnnuit of nearly 500 teachers, all of whom took instruc- 
tion in eith(‘r natui’c study or agriculture. The interest in work of 
this kind is especially strong in the South at this time, as is shown by 
the large enrollment of t(*achers in the southern institutions. 

The University of t^^alifornia holds annually a sumuK'r session, in 
which the (kdlege of Agriculture offers several courses. In 1003 
courses were given in amateur horticulture, entomology, and human 
foods. 

Among the courses annually offered at the summer session of the 
University of Missouri is one in agriculture for teachers, with special 
reference to nature study and agriculture in the public schools. 

SECOKBAKT OOUBSES. 

Following the lead of the successful secondary schools of agricul- 
ture in connection with the agricultural colleges in Minnesota and 
Nebraska, similar schools liaving a two-year course of high-school 
grade have been organized at the colleges in Maine, Rhode Island, and^ 
Oklahoma, and in Washington a three-year wurse is given. 
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The Connecticut Agricultural CWlege han done practically the name 
thing providing a 8j)ecial group of studies for students coming 
from the common H(‘hooLs. At the New Mexico Agricultural College 
agriculture is now successful!)" taught in the preparatory department. 
By these means the colleges are not only ditferentiathig secondary 
instruction in agriculture from the instruction of collegiate grade, but 
are also aiding the movement for the establishment of separate agri- 
cultural high schools. Their work in formulating and successfully 
putting into oj)eration definite secondary courses in agriculture is 
therefore of much general imiwrtance as a factor in broadening the 
scope of agricultural education in this country. 

THE SECONDAEY SCHOOLS. 

The attendance at the two county agricultuia! liigh scUools oj^ened 
in Wisconsin in the fall of lb02 at Menominee (PI. LI) and Wausau 
(PL LIT), and described in the report of this Office for that year, was 
large, and the interest manifested in these schools was so great that 
the State legislature at its last session, recognizing the demand for 
instruction of this grade, made provision for additional county agri- 
cultural high schools with State aid. 

The California Polytechnic School (PI. LIII), locat(Kl at San Luis 
()!)ispo, was opened October 1, This i.^ a State institution estab- 
lished under an act of the legivslature passed March 8, 1901, to take 
effect January 1. 1902. As stated in this a(‘t, '‘the purpose of the 
school is to furnish to young people of both .sexes mental and manual 
training in the arts and sciences, including agriculture, mechanics, 
engineering, business methods, domestic economy, and such other 
branches as will fit the students for the nonprofessional walks of life/’ 

On making a careful survey of the educational institutions of the 
State, th(' trustees found that the greatest need was for a secondary 
school, giving boys and girls “a training in the arts and sciences which 
deal pi'culiarly with country life — the life of the home, the farm, the 
orchard, the dairy, and the shop.'' Agriculture, domestic science, and 
mechanici^ were therefore made the main lines of instruction in this 
school. A farm of 280 acres was purchased and on this two principal 
buildings have been erected. 

The recitation and administration building is 47 by 100 feet, with a 
stone foundation reaching to the first floor. 

The remainder of the atiucture is of wood, covered with a metal lath and cement. 
The roofing is of metal tile. The basement contains a temporary dairy room, a teni- 
jK)rary carpenter shop, storage rooms, and a general lavamry fv)r Ivoys. The first 
floor contains the director’s offices, library, lecture room an<l laboratory for chem- 
istry and physics, lecture room and laboratory for botany an<l entomology, photo- 
graphic dark r<K>m, and girls’ eloakroom and lavatory. The se<*ond fl(M>r contains 
an assembly room, with dressing room, two drawing rooms, and two class rooms. 
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The dormitory is constructed in the same manner m the recitation bitikiingy 
exwpt that the basement and foundation walls are entirely of ix)norete. Its dimen-' 
sioiis are 40 ))y 100 feet. Its purpose is to provide a home on the school grounds for 
a few of the teaching staff and for as many students as can be accommodated. It 
contains 30 single rooms (each uith a closet), a parlor, dining room, kitchen, laun- 
dry, and 5 bathrooms. Pro\ision made for one student in a room. 

The land of the farm is rollings and typical of a lar^e section of the 
coast counties. 

The soil is varied in character, comprising rich, black bottoms, adobe, loams, and 
the rocky soil of the siee}> hillsidt*. The farm is trav^ersed by Brissolero Creek, the 
full rights to which an^ deed<‘d to the school, and from wlueh water may l>e used for 
irrigation purpo«^e« On the hillside, a half mile to the east and 35(1 feet alK)ve the 
school buildings, are two H])rings which furnish pure water for domestic use. 

The farm is in a thennal belt which is so free from frost that citrus fruits can l)e 
grown. A small orcliard now on the farm ctuitaiiis hearing trees of apples, pears, 
quinces, peaches, almonds, jdums, prunes, cherries, oranges, limes, and grajH^s. 
Though tile numlitT he few, thev prove that all the fruits named will thrive on the 
sehfK)] farm. Thi* larger portion of the farm has been cultivated for many years in 
the production of hay ami grain Some jiortions are much depleteil in fertility and 
will furnish good experimental ground in demonstrating how' such soil may be 
brought back to its former jirod net i veil ess. 

'j'ho farm will lie ‘stocked with dairy and Ix^ef cattle, swine, and 
poultry, and a numhor of farm buildingf's will be erected. 

Students are admitted at theagfe of 15 years and must haye had pre- 
vious training* c(|uival(mt to th(‘ usual g:rammar school coui'se. The 
course of study eotei’s a period of three years. Tuition is free. The 
cost of hooks, supj)li<‘s, and lahomtory fees will he about $^45 a year, 
and room and hoard from to $25 per month. 

The school is under the manag'emenl of a hoard of seven trustees, 
including* the governor and superintendent of public instruction as 
iiKunhers ex officio. Pi'of. Lm’oy Anderson, formerly instructor in 
the college of agriculture of the liiiversity of California, is at the 
head of the fa(*ult\ w ith the title of director. 

Kegardiiig th<‘ first sisssion of this school, JVofessor Anderson, under 
date of Novemheq* !1(), IbO.i, wuitiss as foIlow^s: 

Our school o})one<l on October 1 with 15 stmlents, representing t> of the coast 
counties of California Their ages range from 15 to 20 ami they average in age as 
old as freHhuicu in our universities. Of the number, 11 are hoys and 4 are girls. 
The work whicli the hoys are taking consists of English, commercial arithmetic, 
algebra, chemisty, botany, and physical geography. The botany deals largely with 
the two main bijiics of how plants f(*(‘d and how’^ plants grow. The physkial geog^ 
raphy deals largely with soils, their formation, character, and constituents. Con- 
siderable attention is alM> given to meteorology, with a detaikxl study of the weather 
bureau system. Tin* other work of the Imivs consists of free-hand and mechanical 
drawing and carpentry. 

The girls are taking special work, Tiie acatlemic work c*onsists of English and 
botany only. They also have frt*e.hand drawing and sloyd. At least half of their 
time is given to sewing and household economic^s. The latter half of the year they 
will take instruction in cooking. 
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An a^rkultural school of Hecondary grade has recently l>een opened 
at Rutherford, Napa County, (’’al., under the auspices of the Youth’s 
Directory of San Francisco, a Roman Catholic organkation. For a 
number of years this organization has l)een sending boys who had 
graduated from the grammar grades of its city school to ranches 
in different pails of the State, but with unsatisfactory results. A 
ranch of 1,000 acres has therefore been purchased, on wbi(‘h a inevards 
and orchards are being jdanted, and stock J*aising and dairying are 
being established with the aid of the students sent from the city 
schools. A building with class-room laboratori(‘^ and dormitories to 
accommodate 150 boys is mm being erecttnl. 

The Mount Ilermon School, near Northlicld, Mass., founded by the 
late D. L. Moody, has established an agricultural department, and now 
offers courses of instriietion in that su])ject. This st(»p on tlie part of 
one of the largest seeondary schools in th(‘ Cnited States \n ill be a 
matter of interest to those Mho arc following the progress of sec'ond- 
ary agricultural edm^ation. It is the inon' signiticant from the fact 
that the institution is not a b^chmcal school, and that this is the first 
attempt to establish an industrial (*onrse It is anothei indication 
of the hold which this grade of agriddlural <‘diualion is taking. 

The school has for some time had a farm ol about a(‘rcs, which 

is carried on <|iiite largely with student lafxu. In (onsideration of 
the low late of tuition and board, ])upils are (‘\pe(‘ted to work about 
fifteen hours a wet'T^, and man} of the Ik)} s ha\ e put in this time on the 
farm. As now opei‘ated it is said to ^ ield a gi>(>d protit. Much of the 
product finds a mark<'t at the bo}s' and girls' departments of tlie school 
and the Bible scIkkiI, which together lane an aggregate' of about 900 
students. There is at present a dairy of about 200 cow s, and fruit 
orchards of considerable proportions, toge'ther with a cannery for 
putting up vegetaldes. esj)(‘ciall} tomatoes, ])eas, and lorn. 

There has, however, be'cn no theore'tieal instruction in agriculture 
or horticulture, Mr. Hariy Ha\ward, a graduate' of the scliool and 
fejr several months past assistant chied* of the‘ Dain Dnisionof this 
Department, has now been i‘alle'd te> the school as dinador of the agri- 
cultural depHidment, and emte*red upon his duties August 1. The 
department will be organize'd into di> isions for heudieulture', dairying, 
and field work; and ee>urses wdll be offere'd in diffe'rent branehe^s of 
agriculture, which it is understood will be mainly elective. In other 
words, only such of the 425 Inns in the sc'hool a.s are especially inter- 
ested in agriculture will he required to take the (‘ourses, although 
others ma}" be recpiired to work on the fai‘m as heretofore. 

It is planned to carry the farm oa wdth student labor to e\ en a greater 
extent than in the past, with practical foremen at the head of the sev- 
eral departments. As the sc'hool runs pi*aidically the y ear round, there 
being three terms of sixteen weeks each, this plan will be feasible, 
a Doc. 14H, 58*2 40 
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An effort will ])e made to make the instruction as practical as experi- 
ence and the conditions surroundinjif the school will permit, A con- 
siderable number of the pupils (‘ome from the farminj^ districts and 
expect to return to th(' farm, and the courses will be planned with 
special reference to their needs. Witli the (‘(juipment already at hand 
the opportumty would seem to be an unusual one for demonstrating 
the high value of agricultural (*ourses in secondary schools. 

In Massachusetts arrangements arc* being made to carry into effect 
the provisions in the will of Oliver Smith, which call for the estab- 
lishment of an agricultuml school. Mr. Smith was ])orn at Hatfield, 
Mass., in 177b, and died iji the same town in lS4r>, having amassed a 
fortune then valued at $870,000. Ry will he i)rovide(l fora number 
of charitable enterprises whi(‘h have* since* been wisely administered 
by a board of trustees, and in such a manner that the funds have 
grown until they reacdi a total of ov(*r one and one-third million dol- 
lars. The ])rovisions of Mr. Smith's will relating to (he agricultural 
school do not pc'rmit of its es tab li. slim cut IxTore December !22, 
at which time the fund available for this purpose will lx* $800,000 or 
more. The founder directs that this school shall be established in the 
city of Northampton, Mass., and shall have* in (*onnection therewith 
“a pattern farm " and an experimental farm. Since* the Massachusetts 
Agricultural (V)llege is located at .Vmherst, only 8 mih's from North- 
ampton, it is v('ry ])robable that the new sc1kk>1 will be of secondar}" 
grade and will be closely affiliated with the college. 

The first aimual report of the Winona Agricultural and Technical 
Institute at Winona Lake*, Ind., founded in lOOi^, shows that 02 boys 
tvere enrolled during its first session, of whom r>7 came from the city, 
21 from villages, and 14 from fantis, and rang(‘d in age from 14 to 22. 

This school is founded upon the asHumption that lK>y8Hlionld hej^in early to assume 
a part of the reHponsi])ility for tlieir education. To that end all ntiidtaits art* retpiired 
to work on an average lifteeu hours p<*r week, which partially pays their expenses. 
The lalK)r of eaeh boy i« ^'ahled at 8J cents per hour. 

Two hundred and twenty-fiM' dollars will j^ay for board, room, heat, light, and 
tuition for the year— thirty-six weeks. This amount will he decreased at the rate of 
8J cents for eaeh hour of labor performed by the l)oy. 

The* course of study covers two years in a i)roparatory dejmrtinent 
corresponding to the seventh and (*igbth gradtis of the public schools, 
and four years in an academic department, iii which the studies will 
bo grouped in four courses entitled agriculture, trades. (*lemeiitary 
technology, and at^ademic. The course in agriculture will begin in 
the second year of the preparatory department and run through the 
four years of the academic department, provision Ixuiig made in the 
last year for electives. 

A substantial brick building, known as the Mount Memorial Build- 
ing, has been erected for the school work, and there are also two 
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dormitories. The school is under the management of a board of 21 
directors and a faculty of 13 members. 

In Elyria, Ohio, a city of about 10, 000 inhabitants, Mr. Lyman 
Carrier, a graduate of the Michigan Agricultural College, has recently 
been appointed teacher of sciences in the public' high school, and an 
elective course has l)een arranged in which agriculture is to be taught 
in the third and fourth years. A class of 7 boys, all sons of farmers, 
elected this (*oursc the present school year. Instruction in animal 
husbandry, with special reference to daily animals, is being given b)^ 
lectures, laboratoiy exercises, visits to farms, etc. Later on soils and 
farm crops will l)e taken up. Of the 327 students in the El3U-ia High 
Kf'hool this year, 103 are from the <-ountiy. This work is being 
watched with great interest, since in Ohio and in man\- other States 
are high sc'hools containing large numbers of country boys to whom 
such courses, if successful, will appeal. 

THE PRIMAEY SCHOOLS. 

The movement for the introdiuition of the teaching of agricultural 
subjects into the primary s(*hools mad(' considerable progress during 
the past v(Hir. This matter is being widely discussed in assemblies of 
teachers and farmers and in the press. But better and more effective 
than this arc the actual trials of Mich instriu'tion in the schools, which 
are now going on in a number of places in different parts of the 
country. The State legislatures an' being affected bv this movement 
and alreadv laws have been passed in a number of States by which 
instrui'tion in agriculture in the public schools is permitted or 
encouraged. Such laws now’ exist in Alabama, Florida, (leorgia, Illi- 
nois, Louisiana, Marvland, Michigan, Missouri, North Carolina, and 
Wisconsin. 

The State sui>erintendents of public instruction are lieginning to 
take an active interest in this subject. Delinite jirovision is made for 
elementary courses in agriculture in the general courses of study out- 
lined for the public schools in Illinois and Missouri. In Illinois this 
course has been prepared by Prof. Eugene Davenport, dean of the 
College of Agriculture of the ITiiversity of Illinois, and includes out- 
lines and suggestions for a series of simple observations and experi- 
ments on a variet}^ of topics <*onnected w ith the growth of cultivated 
plants and with animal husbandly, arranged ac cording to the months 
of the school year and the vacation pericxl. 

In New Hampshire a similar course has been prepared hy Prof. 
G. H. Whitehor, superintendent of schools for several towns, and 
recently president of the Stale Teachers’ Association. 

Provision has been made for the training of teachers in agricultural 
subjects in the three State normal schools of Missouri, in county train- 
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ing schools in Wisconsin and Michigan, and in summer schools or 
special courses connected with agricultural colleges in California, 
Connecticut, Missouri, New York, North Carolina, Tennessee, and 
Virginia. 

A very interesting work is being done by Mr. O. J. Kern, superin- 
tendent of schools ft)r Winnebago (kninty, 111. Every effort is being 
made to secure the general improvement of th(^ schools of this county 
by increasing the efficdenc}" of the teaching force, consolidating the 
weak schools, improving the school buildings and their equipment, 
beautifying the school grounds, and securing useful district and travel- 
ing libraries. But in addition to this the teaching of agriculture is 
lieing directly promoted in a number of ways. Through meetings 
and publi(‘ations the teachers and the patrons of the schools are being 
shown the Uvsefulness and the practi(*ability of teaching agricultural 
subjects in the rural schools. The illustrated publicatioUvS entitled 
‘^The Country School and the CVmntry (yhild” and the • Winnebagoes'*’ 
bring out very clearly the features and progress of this work. The 
school gaitlen is }>eing made a strong feature of the work at present, 
and, in 1908, 70 district schools in this county ret)ort that they have 
grown plants of some kind. In order to interest the farm boy and 
his parents in this new movement for the betterment of the country 
schools. Superintendent Kern organized a Farmer Boys’ Experiment 
Club. This was begun February 22, 1902, with a membership of 37 
boys, and has grown until in November, 1908, it had 405 members. 
The college of agriculture of the Uni^'ersit3’' of Illinois is cooperating 
in this work. TIk'. work of the club is thus described b}" Superin- 
tendent Kern: 

The machinery of the organization is very simple. There is no elaborate constitu- 
tion and by-laws h> set forth in lugh-Hounding terms what tlie boys are on earth for. 
The county superintendent has a li.'^t of the names of the boys, with the jK>st-<>fIice 
ad<lres8 of each. Superintendent Rankin, of the agricultural college ewXtension w'ork, 
has a duplicate list, and from each office go circulars, bulletins, and literature of 
various kinds, the main object being to keep in touch with the lK)yH and U) interest 
them more deeply in the beauty of country life and the worth, dignity, and scientific 
advancement in agriculture. 

After the organization of the club it (x*curred to me that it would do a great deal 
of good to have the boys and their parents go on an excursion to the agricultural 
college and experiment station connected with the University of Illinois at Urlmna. 
Rockford is 214 miles from Urbana, and we secured a rate of $2.50 for the round 
trip. On June 5, 1902, 130 boys and 150 adults — nearly six coaches full— left Rock- 
ford for Urbana, and on June 1, 1903, a secoml excursion, numbering 204 persfms, 
was run to the same place. Only 13 persons of the second excursion were mernlws 
of the first. The expectation is, if propc^r arrangements can be made, to cjontinue 
these excursions to the college's of neighlK)ring States. We hoix> to arrange for an 
excursion to the Bt. Ix»uis Exposition in 1904. 

While at the college of agriculture and experiment stations, the boys were shown 
the laboratories where the work of testing and improving ty{>es of corn, treatment 
and analysis of soils, propagation of plants, etc., was done* On the experiment farm 
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the boys were ehowti the K^'owing croi>8 and were told how they were Ijeing cared 
for and what experimental work wan being 3one. They inspected sugar beets, oat»s, 
com, soy l)eans, cowpeas, wheat, and alfalfa. Home roots of the last-named idant 
Were pulled up and the boys were shown where the bacteria deposit in the ground 
the nitrogtm which they take from the air. 

The live-stock department of the farm appealed strongly to the boys. They 
inspected a model dairy barn. At the feeding yards they saw a bunch of steers that 
were l)eing fed a balances! ration that would make it possible for the cattle to bring 
the top price in the Chicago market. The horticultural department was of more 
than passing interest. 

To be sure, it is too soon to say what the effect of these excursions will be. Some 
of the boys had never been on a railroad train. Many more had never been out of 
the county. We w ill w ait patiently for time to sho^v results in quickened aspirations, 
stronger characters in grow ing boys, and a general uplift in the educational interests 
of Winnebago County. 

The exiRTimental and observation work of the boys tliiis far has consisted in test- 
ing vitality of various H(*eds, i)lanting corn and noting growtli, testing for smut in 
oats, exjjerimenling w'ith sugar beets, etc. 

In making in vest igat ions with reference to smut in oats, each l)oy w'as directed to 
go into four different lields and make three counts in the same field by placing a bar- 
n‘! hoo}) o\er as inan> stalks of grain as the hoop might inclose, and then counting 
and rtH'ordirig results. The ])<’r(*t*ntage of smut w tis detennined by the lK)ys. Some 
of the w^ork that (‘ame under my })ersonal direction show’ed a percentage of smut 
from 8 per cent, tlie lowest, to 23 per cent, the highest. This was j)ractical w^ork in 
arithmetic. 

Kach Isjy last }<‘Hrwas gi\eii 2 pounds of siigar-lx*et seed by the exj>eriment 
station at Crbana. The department wanted to interest the lK>ys and see at the 
same time w helher sugar Ixets could he grown wdth profit in this dairy region of 
northern lllimus. Home very fine lK*ets were raised by the Ihjvh. They selected 
siH^ciinens and sent them to the ex{)(.*rin!ent station to he analyzed. The remainder 
wwe fed to the stock on the farm. 

The l)oyH c‘oncIu(U‘d that, if sufficient help could 1 h^ secured at a reasonable wage, 
sugar Ixvts I'ould Ik* grown lu*re with ])rofit. One boy kept an exact account of 
lalx^r, rent of ground, c*lc. — in short, the first c^ost of raising his hc'ets. His plat com- 
prised 45 s(piarc‘ r<Kls of ground. The total cost of cultivation, harvt‘6ting, and rent 
of grtmnd was $13.75. The niiinlK^r of bushels raised was 183, thus making the cost 
a trific‘ over 10 cents })er bushel. These IxH'ts were tested, the best of those received 
at the exix*rimenl station showing 18 jxw cent sugar and 80.7 purity (wfficient. 
This was practical w'ork for the lM>ys, and many of them have notelxKiks on the 
present year’s w’ork. 

At present, in Illinois the hrt'eding of improved tyjx^ of corn is attracting the 
attention of the farmers. Professor Hopkins, of the Illinois College of Agriculture, 
is able to show results from experiments over a numlx‘r of years that coni may be 
bred to produce a high percentage* of oil, thus making it uu>re valuable commercially, 
or it may be bred to produce a high i»ercentage of prott*in, making it more valuable 
for feeding purposes. The Illinois Htate Farmers’ Institute gave to every Ixiy of 
Winnebagt) County who sent 4 cents in |K)stagi* 500 grains of this high*bred corn. 
Nearly 200 boys of the exiieriment club sent for the com last spring and plante<i it. 
Ea«di boy is expected to note all interesting facts about the growdh of the corn and 
make an exhibit of the 10 best ears at the county farmers^ institute next January and 
enter in competition for prizes already offere<l by the officers of the institute. This 
is practical work h) get them interested in approved types of grains and in touch 
with that great educational movement, the farmers’ instituh*. 
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Tho also inakt* obHCTvatioiiB aw to ]>arr<‘n HlallcKof com in j>lats KM) hills sqnEre 
an<l cuinpnlr th(‘ iKTccniajjc. The time the tiiascl ami silk a|)p(‘ar on a stalk of wm 
is nohnl. It is not ex]H‘cte«l tliat a lO-year-ohl 1)oy be e<inipped with a compound 
Tnicroseo[HM)f 10,000 diameters ami imve him knou the whole mystery of life from 
the stmly of a cross section of a grain of pollen, ami that at a single sitting. Nay; 
rather have him use his eyes — a little observation this week, iuor(‘ next week, more 
next year — until the habit of oloserving is lixed and silently there grows within him 
till' power to judge and he l>eeomes edueated lu'cause lie sees things wdth his eyes. 

During the i)ast sunmuT the hoys ha\e lield meetings at various fanns. * * * 

Last winter during th(‘ annnal meeting <»f tin* eoiinty farmers’ institute a half-day 
session was dt‘vot(*d to the intert*sts of the ho\s. S(*veral members of the ex{H?riment 
club gave an aeeouiit <*f their work; home ef the fathers suggested how' they might 
help along the work of tin* elnh, while a h'W teachers told liow^ the district school 
might assist such an organization (d hoys. * * * 

We are arranging a monthlv lecture course for the Boys' ICxiK^riment Club, the 
Girls’ llonu' (iilture (iuh—now being organized, and the panmts of Winnebago 
C’ounty during the ecaning fall and wiiitiT months on one Saturday of i*aeh month. 
This is made })ossihl(‘ hy a small appropriation from tlie eounty hoard of supervisors 
toward the expen.M* of seeuring speakers. The detieit will h(‘ made np somehow'. 
The lectures are all free ami hel<l in tin* beautiful auditorium c>f the new Memorial 
Hall erected by tin* jK‘ople to the memory of the soldiers and sailors of Winnebago 
Count), and dedicated by President Roosevelt last June. 

The course, so far, iin'ludt**^: 

October: Corn (trowing, h) Professor Holden, Iowa Collegt* (»f Agrii*ulture. 

November: Stock Feeding, Dean Henry, Wisconsin (’ollege of Agri«*nltnr(*. 

December: The Kind of School for Country IVople, by Dean ! davenport, of the 
Illinois C'ollege of Agriculture*. 

The remaining numbers will In* jirovided for. It i:- the expectation to dost* the 
course in February with a l(‘cture on tin* Value of Hirds to the Farmer, illustrateel 
w ith a stereopticon. 

A Hiniilar oliil) for Inns and gfirls has boon foniied in Ohio, undor 
tlm auspioos (>f tlie A^i*i(‘ultiiral Students’ Tnion of tht‘ Ohio Sbito 
University, and a numf)er of clubs have latidy been foniitid in Iowa. 

THE SCHOOL GABDENS. 

The nature ana ('xtent of the school-garden movement in this 
country ha\’(‘ ali-eady been presented in anoth<u* pla<*e in this rei)ort 
(see pp. 

ELEHBKTABY BOOHS FOB SCHOOLS. 

Until quite recently <jne of the. greatest hindran(*.es to (‘effective vrork 
on behalf of the introduction of school gardens and ckmientiiry courses 
in agri(‘ulturc has lieen lln^ lack of suitable text-books, manuals, and 
reference books. This difficulty is now being rapidly overcome, and 
especially during the past year a number of useful books in these 
lines have been published. Mr. D. J. Crosby, of the OfiBce of Exper- 
iment Stations, recently made a list of vsome of these hooks which are 
useful to teachers and scholars, and this was published as Circular No* 
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of this Office. Sioce it illustrates an imporhint step in the prog- 
ress of the rnoveinent on i)chalf of agricultural education, it is given 
herewith. (See also Development of the Text- book of Agriculture in 
North America, p. <»89). 

The following list of imhlicatioiiH is not comprehensive; it is purposc^ly very much 
abridged. It has not been the aim to lint all the good works published on nature 
study, s<‘hool gardening, and elementary agriculture. Such a list would be so long 
as to l)e confusing to ])oth teacher and ]>npil. The aim has been rather to suggest a 
few (1) books which would aid the teach<*r just lH‘ginning nature-study work to get 
the proper i>oint of view, (2) supplementary aids for the teacher, (3) interesting 
nature stories for pupils, (4) up-to-date ehuneiitary h'xt*^ on agri{*iiltiire, suitable for 
pupils in the last t^\o years of the grammar school and the first two years of the high 
school, and (0) pu])lications which might serve as the nucleus for a public-school 
agricultural li})rary. 

NATURE STUDY AND SUIIOOU (lAKDENlNti. 
nOOKh lOK TK\CITKIiS. 

Bailey, L. II. The Nature-Stud} hlea (New York* Doubleday, Page c<: Co., 

})p. 159, figs. 2). 

Goff, K. S, Principles ot Idant ('ulture (Madison. K S. (Joff, 1897, pp. 270, tigs. 

m). 

llemenway, H. D How to make School (larden^ (N(‘w York: l)onbl(*day, l^age & 
Co., 1903, pp XVI 107, pU 8, tigs. 10) 

Hodge, C, F. Nature Stmly an<l Lite (Lombni and Boston* Ginn ck Co., 1902, pp. 
514, 1)1. 1, tigs.DH)). 

Ja< kiiuin, 5V. S FieM Work in Nature Stud} fC’hicago A. Flanagan CV)., 1894, 
pp. IV ^ 129, il.). 

SI PIM KMUN'i \RY RUXDINC. FOR TRUI!KR^. 

Bulletins ami Leafl<‘ts on Nature Stud} and School Gardening juililished by — 

New Hainpshin* College ol Agri<‘ulture and Mechanic .Vrtw, Durham, N. II. 
CMrnell rniversity, Ithaca, N, Y. 

State Departuuuit of Agriculture, Harrisburg, Pa. 

Rhode Isliiiid College of Agri<‘ultui(‘ ami Mechani(‘ Arts, Kingston, R. I. 
Hampton Normal and Agricultural lii'-tituti', Hampton, Va. 

Farmers’ Biilletins published by the I^. S. Department of Agriculture, Washington, 
1). C. : 

No. 42. Facts Aliout Milk. Pp. 29. 

No. 54. Some Common Bird.s. Pj). 40. 

No. 80. Thirty Poi.sonous Plants. Pj). 32. 

No. V)3. Sugar as Fo<xl. Pp. 27. 

No. 95. Good Roails for Farmers. Pp. 47. 

No. 99. Insect Enenues of Shad<‘ Trees. Pp. 30. 

No. 111. The Farmer’s Interest in Good Scxxl. Pp. 24. 

No. 127. Important Insecticides. Pp. 42, 

No. 128. Eggs and Their T^ses as FikkIs. Pp. 32. 

No. 134. Tree Planting in Rural S<*hool Grounds. J’ij. 32. 

No. 154. The Fruit Garden: IVeparation and Care. Pp. 20. 

No. 155. Flow Inseeta Affect Health in Rural Districts, Pp. 20. 

No. 157. The Propagation of Plants. Pp. 24. 

No. 173. Primer of Forestry. Pi». 48. 
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HITPPLEMRNTARY RKADINO FOR Firi»IIJ9. 

Biirrou^ifhH, John. Workh (Boston and Now York: Houghton, Mifflin & Co., 11 
vols. ) . 

Burroughs, John. A Year in the Fields (Boston and New York: Houghton, Mifflin 
<fe Co., 1901, pp. XTVH 220, pis. 24). 

Harrington, M. W. About the Weather (New York: 1). Appleton <& Co., 1899, pj». 
246, il.). 

Seton, Krnest Thoin}>Hon. laves of the Hunted (New York: Charles Scribners’ Sons, 
1901, pp. 360, il.). 

Seton, Krnest Thompson. Wild Animals 1 Have Known (New Y'ork: Charles 
Scribners’ Sons, 1898, y>p. 358, il.) 

Leaflets: 

Blair, J. (’. The Study of Horticulture. 

Davenport, K. The Study of Farm Animals. 

Davenport, 1". The Study of Agri(Hilture. 

Shamel, A. D. The Study of k’arm Crojw. 

(Taylorville, 111.; (\ M. Barker, 11K)1-1903.) 

KI.KINI KN T A UY A( i HICl FI .TURK . 

’lE\T-K()OKh. 


For the Seventh and Eighth Crades 

Besses, C’. E., et al. New Elementary Agriculture (Lincoln, Nehr. ; The Uni- 
versity Eublishing Co., 1903, jip. X f 194, figs. 02). 

Burkett, C. W., et al. Agriculture for Beginners (Loialon and Boston: Cinn 
& Co., 1903, j)]). XII 267, figs. 215 and frontispiece). 

James, (’. (’. Practical Agriculture (American edition edite(l hy John (Fmig. 
New York’ D. Ap}>Ieton & Co., 1902, ]>p. Vlll 1 203, })ls. 11, hgs. 90). 

For the Ninth and Tenth Crades: 

Bailey, L. IL Prineiph‘8 of Agriculture (New York and London: The Mao 
millan (’o., 1898, pp. XVI t ,‘100, figs. 92). 

Brooks, W. P. Agriculture (Springfield, Mass : The Home Corresjxmde nee 
School, 1901, \ol. 1, ]>p. XVHI t 199, figs. 55, map J; vol. 2, pp. XXlVd 20l~ 
541, figs. 119, mai> 1, vol. 3, pp. XXI j 543-855, figs. 122). 

BOOKM \M) JU JvLKTlNH FOR HKFEJtENCK. 

Bailey, L. H. The (Jarden-Oaft Series. (New York. The Ma<‘millan Co, ) 

The Horticulturist’s Bule-Book. 

Plant-Breeding. 

The Forcing-Bo<A. 

The Nursery-B(H>k. 

Garden-Making. Suggestions for the Utilization of Home Grounds. 

The Pruning-Book. 

The Practical Garden Book. 

Bailey, L. IL (Editor.) The Kiiral Science Series. (New York: The Macmillan 

Co.)^ 

Bailey, Principles of Agriculture. 

Bailey, Principles of Fruit-Growung. 

Baile>, Principles of Vegetable-(Tar<lening, 

Card, Bush^Friiits. 

Fairchild, Rural Wealth and Welfare. 

Jordan, Feeding of Animals. 

King, The Boil. 
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Bailey, L. H. (Editor) — Continued. 

King, Irrigation and Drainage. 

Lodeman, The Bpraying of Plants. 

Roberta, The Fertility of the Land. 

Roberta, The Farmers’ Business Handlnjok. 

Rol>ertfi, The Farmstead. 

Voorhees, Fertilizers. 

Watson, Farm and Poultry. 

Wing, Milk and Its Products. 

Bailey* L. H. Lessons with Plants (New York; The Mai*millaii (’o., 1899, ])p. 491, 
figs. 446). 

Conn, H. W. Agricultural Bacteriology (Philadelphia: P. Blakiston’s Sons A Co., 
1901, pp. 412, figs. 40). 

Craig, John A. Judging Livi* Btock (Ames, lo>\a: Published l)y the Author, UK)1, 
pp. 193, il.). 

Decker, J. W. Cheddar Cheese Making (Madison, Wis. : Publishetl by the Aiitlior, 
1896, pp, 151, il.). 

Decker, J. W. Elements of Dairying ((’ohimbus, (>. : Published by the Author, 
1903, pp. 114, il.). 

Gurler, H. B. American Dairying (Chicag(». Bree<ler’s (bi/ette Print, 1894, pp. 
267, il.). 

Hampton Agricultural Ia?afleis (Hampton, Va. . llampUui Institute Press). 

Hampton Animal Industry Leaflets (Hampton, Va. : Ham])ton Institute Press). 

Hays, W. M., et ah Rural School Agriculture Bulhdiii 1 (Bt. Anthony Park, 
Minn., Department of Agriculture, University of Minnesota). 

Howard, W. L. Plant Propagation — Borne Phases TVardical Horticulture Adaj) ted 
to Use in the Public Schools (Columbia, Mo.: Agri<*ultural Experiment Station, 
Circular of Information No. 13, 1902, i)p. 50, tigs. 20). 

King, F. U. Text-Book of the Physics of Agriculture (Madison, Wis.: Published 
by the Author, 1901, j)p. 604, il. ). 

Mumford, F. B. The Principles (»f Plant Production — The Seed (Columbia, Mo.: 
Agricultural Experiment Station, Circular of Information No. 15, 1903, pp. 38, 

figs. 11). 

Snyder, Harry. Chemistry of J)airying (Easton, T’a. : Press of the Chemical Pub. 
Co., 1897, pp. 166). 

Snyder, Harry. Chemistry of Plant and Animal Life (E/aston, Pa.; Press of the 
Chemical Pub. Co., 1903, pp, XVII j 406, ih). 

Snyder, Harry. Chemistry of Soils an<l Fertilizers (Easton, Pa.: Press of the Chem- 
ical Pub. Co., 1899, pp. 277, il.). 

Van Slyke, L. L. Modern Dairy Science and Practice (Harrisburg, Pa.: Deparknont 
of Agriculture Bulletin 104, 1902, pp. 127, ih). 

Voorhees, E. B. First Principh^s of Agriculture (New York: Silver, Burdett <fe Co., 
1896, pp. 212). 

Wallace, R. H. Agriculture (Philadelphia: J, B. Lippincott Co., 1895, pp. 352, tigs. 
136). 

Weed, C. M. Fungi and Fungicides (New York; O. Judd Co., 1894, pp. 228). 

Weed, C. M. Spraying Cn^ps: Why, When, and How (New Yr)rk: O. Jud»i Co., 
1903, 4. ed., pp. XI4-136, ih). 

Whitwher, Oeo. H. An Outline Course in Agriculture for Public Schools (Durham, 
N. H.: Published by the Author, 1903, pp. 12). 

Well, P. W., et ah Handbook for Fanners and Dairymen (New York: Jolin Wiley 
A Sons, 1900, 2. ed., pp. 437). 

Course of Study for the Common Schools of Illinois — Third General Revision (Tay- 
lorville, III. : 0. M. Parker, 1903, pp, 219), 
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CoumM)f Study for Rural and Villatje Scliooln (.1(‘fferHOii (’ity, Mo,: StaU^ J>eJ>art- 
nient of Edufation, 190J1, j^p. 32), 

Experiment Station Work (Sulxseriew of FarmerH^ Rulletins, V, S. l)ej)artmeut of 
Agriculture, Washington, 1). C.), 

Farmers’ Bulletins (U. S. Department of Agriculture, Washington, D. (\). 

Select bulletins wante<l from coni])lete list. 

Monthly list of Publications (Division of J'ublications, V. S. Department of Agricul- 
ture, Washington, D. (\). 

Will bt^ sent regularly to all w ho apjdy for it. 

Yearbooks of the W S. Department of Agriculture, Washington, 1). C. 

Obtain through members of (yungress. 



FARMERS' INSTITUTES IN THE UNITED STATES. 


By John Hamilton, 

MirnuTi^^ InHiitiUe Sperialid, Office <f Kxperivu^ti Staiiojis. 

The demand for oxaet information of a kind to ])e of assistance to 
the pnictical farmer has I’esulted in the establishing of farmers' insti- 
tutes. The work has developed so rapidly and has reached such 
proportions as to now be organized in almost all of th(» States and 
Territories, and has attract'd the attention of all who are interested 
in the effort to improve agricultural conditions in the United States. 
No common or uniform system has been adopted by the States, but 
each is conducting its work for the most part according to methods 
inaugurated when the niovmnent first began, and when there had been 
but little experience to guide in their constitution. 

The formation of the Ameri<*an Association of Farmers' Institute 
AVorkers was the tirst attempt to secure uniformity. Through the 
influence of this avssociation the din'ctors of institutes have had brought 
to their attention the varying degrees of success that have ])een seemred 
from the use of different methods, with the result that the most suc- 
cessful are being g(*iie rally adopted and thereby a greater degree of 
uniformity is being sc'cured, 'Fhe a<*tion of the National Department 
of Agriculture in taking up this work in asystinnatic way through the 
appointment of a special officer to give his entire' attention to aiding 
in its development promises to be of service in this direction. The 
fact that there is a central office to which ap})lit^ition can be made for 
information respecting institutes, and where statistical data (‘an be 
gathered for the benefit of the StaU^ directors and institute lecturers, 
will do much to bring about a clo.ser union of the workers and greater 
uniformity in their methods. During the few^ months in wiiich this 
office has been in existence, the farmers' institute specialist lias per- 
fected the list of State directors, and has secaired a considerable amount 
of statistical information that shows approximately the condition of 
the institutes throughout the country. Expressions of interest in w^hat 
the Department is undertaking in aid of this work and many offers of 
coopemtion have been received from the State directors and institute 
lecturers. 

As a matter of record it may be well to state that Congress, at the 
request of the Secretary of Agriculture, provided at its last session 
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686 


REPORT OF OFFICE OF EXPERIMENT STATIONS. 


for the appointment of a farmers’ institute specialist in the Office of 
Experiment Stations in the Department of Ajj^rieulture, and appropri- 
ated the sum of $5,000 for the purpose of meeting the necessary 
expenses, llie duties of this officer, as stated in the act making the 
appropriation, are investigate and report upon the organization 
and progress of farmers’ institutes in the several States and Territories, 
and upon similar organizations in foreign countries, with special sug- 
gestions of plans and methods for making such organizations more 
effective for the dissemination of the results of the work of the Depart- 
ment of Agri(‘u]ture and the experiment shitions and of improved 
methods of agricultural pmetice. ” The institute specialist entered upon 
liis duties on the 1st of April, 

Inasmuch as there has been no precedent to })e follow<‘d or plan for- 
mulated, it was necessary lirst of all to define the characUn* and outline 
the scope of the work that the instituU^ offi(‘er should undertake. It 
was manifest that the relation of the Department to the institute work 
in th(' several States must of necjessity be largely advisoiy and in the 
way of securing and sending out to the State authoi*itiesdnformation 
respecting the (‘ondition and progress of the work throughout the 
country. 

It was agreed that every effort should be madt* to strengthen the 
work in each State byaidinginperfeeting their institute organizations 
and by assisting in improving and increasing their lecture for<‘.e, and 
that the channels througli which the Department ought to operate 
should be those which each State has creati'd for the management and 
control of the institute work within its limits. 

As soon as this had been settled the work of securing defiiiito infoi*- 
mation in regard to the condition of the farmers’ institutes in the several 
States was taken up. Requests were sent out to the State directors 
asking for copies of the laws under which the institutes are organized 
and operated in their States, and also for information as to the amount 
of money availalde for institute purposes for the ^’Car ended June 80, 
1903, as well as for that ending June 80, 1904. There was general 
response to these imiuiries, and (*opies of the laws have been secured 
and arranged for ])ublication. 

A comparison of the laws and of the reports of the superintendents 
in States in which institutes exist shows that the (‘.ontrol of the work 
throughout the <x)untry is by no means uniform. In 21 States and 
Territories the management is in the hands of the State boards of 
agriculture or boards of similar idiaracter. In 21 States and Terri- 
tories it is in the hands of the agrieultunil c*ollege or experiment 
station officers, and in 5 others the control is vested in special boards 
constituted for the purpose. 

In a number of States the local institutes are organizc/d under iaw 
which specify their duties and prescribe their form of organissatioe* 
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such States, therefore, the local institute organizations are perma- 
nent in their character and are obliged to report annually to the State 
superintendent, showing that they have complied with the laws con- 
stituting them, before they can re<‘eive any appropriation for their 
support. In a few Statens no local boards of institute officers exist, 
but the State dire^ctor selects from year to year a correspondent in 
each county, and to these (‘orrespondents the work of ad\ ertising the 
meetings, selecting local committees, renting halls, and other prelimi- 
nary arrangements is committed. All of the directors recognize the 
need for some form of local assistance to relieve them of minor 
details, and the tendency is in the direction of legally constituted 
county societies, or institute's, to take charge of the' purely local work, 
leaving to the State officers that of providing for the distriding of tlie 
State into sections, lixing dates of institutes in the' several sections, 
and of supplying to each a corps of speakers selected and paid by the 
State dire(‘tor to assist in conducting the institutes. 

Fourteen States held annual round-up institutes last year. In some 
instances these meetings w^ere coiitined to the lecture' force. In others 
the local directors of institutes were also included, while others 
included in the round-up meeting lectun'rs, local managers, and the 
general farming public. In all cases the directors have found that 
these annual meetings of the workers for conference have been highly 
advantageou'^ in creating enthusiasm and in seiairing greater uniform- 
ity of method among those who are intrustc'd with the organization 
and conduct of the work. Prominent lecturers and specialists from 
other States are frequently invited to those meetings, who present now 
methods, found to he succesvsful elsewhere, for the considemtion of 
their hearers. 

NATIONAL MEETING OF INSTITUTE WORKERS. 

A meeting in many respects similar to the Stale round-up was held in 
June, 1903, by the Ameri(?an Association of Farmers' Institute Workers, 
at Toronto, C^anada. Seventeen States of the Union were represented 
by delegates, and several of the Provinces of the Dominion of (^anada. 
A full stenographic record of the proceedings was made and has 
been published as Bulletin No. 138 of this Office. One of the most 
important subjects brought before that meeting was that of interesting 
the sons and daughters of farmers in the institute' work. Facts were 
presented showing'that it is |)Ossible to interest the boys and girls of 
the country in agriculture so as to secure their attendance at the insti- 
tute meetings, «nd that it is also possible to induce many of them to 
enter upon a course of study suited to ht them to enter the agricultural 
college of their State. This feature of the institute ought to be care- 
fully considered and some method devised that can be generally 
adopted which will create in the minds of young people a desire for 
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and a Ixdter appreciation and knowledg’c of farm operations, and that 
will lead them to the aiifricultural college for the information whicli 
they 7 ieed. One means that has })een found etfeetive in securing the 
results indicat(‘d is that of prescribing some sim])le experiments in 
the growing of crops, to ]>e conducted by country children, upon 
which each is to report to a subseipumt institute and submit also a 
samph‘ of the pi-odu(*t in competition for some prize or other award 
in recognition of its nundts. The close athmtion demanded by the care 
of a growing croj) duidng the season develops powers of observation 
that ]>ecome more discrijniTiating and acute inudi year, and leads 
eventually to the d(‘sire for and tin' careful study of literature whi(*h 
explains the scientific phenomena involved in the operations which 
they hav(' conducted. The princi])le which this method of d('V('loping 
interest involves is c*apable of applii'ation in a great varic'ty of Avays, 
and is the h'vi'r that must be us(‘d if the children of farmers are to bo 
lifted out of the monotony and drudgery of the old farm routine. 

INTEREST INCREASING. 

The interest manif(\sted in the farmers’ ii^stitutes is seen in the 
action of tin' legislatures of the se\eral Stat('s and of tin' oftic(*rs hav- 
ing control of tin' woi*k in making appropriations foi* theii* supj)ort. 
Amounts \arying from $35 in the Territory of Hawaii to $20,000 in 
the State of New’ York show^ tin' (‘xtrenies, tin' aggri'gati' for tlu' 45 
States and Territories n'porting ])eing $lsT,22t». The a])pr()priati()ns 
for tin' coming season, as shown })y tin' r('ports of 40 Stall's and Ti'r- 
ritorii's, amounts to$21o,0T5. If tin' Stall's not reporting appropriate 
sums eijual to those of last year, the total for the coming season will 
reach $214,720, or $2T,r)(t3 mori* than was a])propriated for the year 
just closed. It may be of interest to know’ that where the ijistitutes 
hav’^e been longest in operation the appropriations are correspondingly 
large. New York $2(),()()b; Pennsylvania $15,b0() for the j)ast si'a- 
son and for the next year $l7,5(tb; Ohio $l(>,081; Wisconsin $12,dd0; 
Illinois $1S,150; Indiana $lb,tH)0; Minnesota $lt>,5b0; Mii'higan 
$7,500. Other States wdth smaller agricultural population have been 
equally liberal: West Virginia $5,451; Vermont $5,000; Maryland 
$4,000; Maine $3,000; Florida $2,500, and C^alifornia $4,000. 

Institutes were held in all of the 52 Shites and Territories excepting 
6 — 8 States and 3 Territories. The attendance has been increased over 
that of last year, the reports showing 004,654 for this year as against 
819,090 for the previous year. The real advance' numerically is greater 
than these figures indicate. The method of (‘omputing averages for 
the attendance was changc'd this year upon tlu' rc'commendation of 
the American Association of Farmers’ Institute Workers, with the 
result of reducing the number reported in the four States of PennsyF 
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vania, Michigan, Idaho, and North Dakota 91^481. That this falling 
ofi’ is not ri'al, l)iit is oc(‘asioned liy th(' new nndhod of averaging, is 
shown by the fact that these 4 States held 12(> mor(» institutes this year 
than last, showing eonehisivel}^ that tlu^ inUu'est is iina-easing instead of 
diminishing, as tb(‘ iigui‘(‘s unexplained would indicate. If this cor- 
rection is made, th(‘ attendance foi* the past yi'ai- excc'cds that of the 
previous year ])y 184,186. 

The total nuinlu'r of institutes w^as 8,178. Oin^ tliousand three hun- 
dred and tifty-nine were on<»-day institutes; 1,687 were two-dav, and 
77 were three-day and over. A more accurate undm-standing of the 
amount of work accomplished is showni by tne nuinher of sessions held, 
wdiich amount(*d to 8,570 duidng th<' year. These metdings were 
addressed \)y 824 k^cturers emplov<*d In th(' Stat(‘ direc'tors and by 
about thre(' times as many mon‘ employed by the local managers of 
institutes, making a total approximating 4.000 persorrs who gave 
instruction at th(‘ institutes during the year. One hundred and 
niindy-six of th<\s(' w'(‘re nunnhers of the agricultural (‘ollege or 
experiment station stalls, wdio contributed 1,666 days of time to this 
work, attending in all 752 institutes. 

EXTENSION OF THE WORK. 

The agricultural ])opulation of the rniled Stat(‘s was not less than 
27,000,000 at lh(‘ dat(' of the last census. Before this large niutilx'r of 
our citi/(‘ns can b(‘ Inought in touch with th(‘ instituti* tnovtmient, it is 
manifest that it will be necessary to greatly (‘xtend tli(‘ work and elfetd 
an organization that will Ik* com])act in its stru(*tur(‘ and systematic in 
its operation, having d(dinite })lans for (*oming into contact with every 
farmer's family arid for bringing to these workcus in the ti(dd of agid- 
cultun^ the pr(‘cise kind of information which the individual most 
needs. 

The necessity for a gr(*ater num}>er of competent lectunu's to give 
instruction in institut(‘s is f(dt in (‘viu’v Sttite. In response to a cir- 
(Tilar lett(M- rec(*ntly siuit out to the directors of institutes asking for 
the names of lectunn-s who have been in tludr enn)lov during the pre- 
vious year on the State lecture force, there have lunm received some- 
thing ov(‘r850 names. An examination of the reports of 628 h^cturers 
shoAvs that 287 of them had college degrees, 188 had taken j)artial 
<*ollege courses, 1(^8 had the advantage of normal or high school train- 
ing, and 80 were practical specialists, having had ordinary (alucational 
advantages. Fiv(‘ Statt's each reported over 50 nnanbeu’s on their lec- 
ture corps; 10 States between 20 and 50; 12 States reported between 
10 and 20; 12 States reported between 5 and 10. One State reported 
but 1, an<l another large agricultural State only 8. A niimber of States 
reported .scarcely any names outside of those of persons connected with 
their agricultural college or experiment station staffs. 
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It is (‘1(^11' that the first ^reat need is some effective method for 
increasing th(^ number of teachers capable of giving instruction along 
the lines of agricultural scien(*e. The number of specially educated 
and earefully trained instructors in agrkailture is at present limited. 
Many of the most competent men graduated by the agricultural col- 
leges each year are being engaged ]>y the colleges and stations for the 
work of instruction, while others are cmploved in directing farm 
operations on a larg(^ scale for companies, or on the estates of wealthy 
capitalists, and are therefor(‘ fully occupied with the duties that they 
have asMmu‘d. Their time is thus preempted in a Avay that makes it 
inipractica])le foi- them to devote any consid(‘rable ])ortion of it to the 
general work of educational (‘xtension in the institute field. 

It will doubtless 1 k‘ many years before a sufficient number of highly 
educat(‘d and lib(‘i*ally traiiH‘d scientists can be had to supply the 
demands of the institute work. On the other hand it might ]>e possible, 
through the cooperation of the agricultural (‘ol leges and (experiment 
stations and tlu' National I)e{)artment of Agricultun', to (Sjuip a large 
nunilxu' of jmictical men along at least one line, or in a singk' specialty, 
so as to make tlnmi capabh' t(‘ach(U*s in that r(‘spect. To do this th(*re 
should be organiz('d some systcmi by vvhi(*h men who have made a life 
pursuit of som(‘ phase of agn’icultural pi’actice can be discov(‘red and 
(*an be furnish(‘d with tin' labvst juid best information relating to their 
specialty. Tlu'se men should be sought out in ev(M'y Stat(‘, their names 
listed and cories])on(l(‘nc(‘ opeiuHl with the vieAvof int('resting them in 
perfecting their education. 

To this (Mul courses of study might be j)r(‘pHred by tln^ agricultural 
colleges and by this Departnnmt und<*r the c()ri(\sp()ndence system, 
which would enable these specialists t-o supplennmt their practical 
experience' with the scientific training that eac'h ne('ffs for the effi'ctive 
presentation of that whi(*h he undertakes to teach. It might be well 
also fo)' the agi’icultural (*olleg(\s to consider the practicability of estab- 
lishing normal courses for farmers’ institute', instructors which would 
enable the institute* lecture'rs to attenul certain lectures and engage in 
appropriate* st-udie*s and courses of reading, not for genenil culture, 
but for information along specilic lines, permitting each student to 
select topics relating to his specialty. From time to time the body of 
students in attendance upon these institute courses could be assembled 
for general lectures upon the art of teaching and the practie'iil methods 
of institute work. Examinations could be rexpiired of each student in 
the specialty which he has selected, and a suitable certificate of pro- 
ficiency be given by the college Avhich would be of service in securing 
invitations for institute* engagements. This course ought perhaps to 
extend through several weeks and include a system of laboratory and 
field practice that would give the students some insight into the methods 
pursued in research work. 
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COOPEEATIVE EXPEEIMENTS FOE INSTITUTE LECTUEEES. 

The training* of men for leeture .servi(*e ean also ])e assisted by 
eooY>eratjon on the paid of the experiment stations. Original research 
work must always be in tlie hands and under the (control of men of the 
liighest s(*ientiHc ability, but the verification of results whi(‘h the}^ have 
obtained and the demonstration of truths which th(‘, stations wish to 
disseminate could be greatly assisted by availing tlumiselves of (‘are- 
fill, pra(‘ti(‘al specialists working under station dir(‘ction in various 
localities throughout th(‘v State. Such cooperation has biarn trii^d in 
several of tln^ States and in the Province of Ontario, Canada, with 
ivsults that are convin<‘ing as to th(‘ir valu(‘ to the State and as to their 
strength(ming iutluenci* upon th(‘ individuals who have conducted the 
work. 

An instance is givmi wh<u(' exp(‘riment(‘rs munbering ll,S45, located 
in all parts of a provinci^, liave r(‘C(‘ntly r(‘])orted to tlu'ir (‘xperinumt 
station the r(‘sults of th(*ir work for lUo;3, which was jilunned and 
dir(‘ct(Ml by the station otliccu’s. Fruit.^. grains, vc'getabh's, grass crops, 
aiukanimals have beim t(‘sted in this way simultaneou.sly upon all 
soils in many localiti(‘s and under varying conditions. The r(‘sults 
compansl and tabulated have Ikmui of givat value to the citizimsof the 
s<‘\’(‘ral disti’icts (mibraced i>y t)n‘M‘ ex]K'riments. Inasmuch as this 
work was Ix'gun uinh'r the im[)etus given to inquiry and r(‘s('arch by 
th(‘ faruHMs' institut(‘ movcmient and has Ihhui carri(‘d into (dlect by 
solect('d citi/A*n.s who have been idimtilied with th(‘ farmei's' institut(‘ 
work, it may b(‘ of M'rvice to ([uote from a r('ct*nt rejiort of tin* work 
of the Ontario Agricultural and Experimental Union, made ])V its 
si'cretary : 

Tlu‘ iiumlHT ox]K‘riiiK*ntci> <*ii^a^o(l in tlu* conporative work lian increased 
from 12 in ItSse to in liHia. Jn a^riculturo aloiu* tlicn* have l)e(‘ii .‘)l,or>l di.^- 

tinct ti'.sts mado throuirliout tlK‘ provima* situh* tlu‘v\ork was ^^ta^to«l IS uairy a^o. 
These* U*sts have* r(*(piirt*d about HS.oST separate* plats. The in('re*ase* in tlie iiundK*r 
of (‘xperimente'rs in a^rieultnre* e’un be se*en from the b)lh)\\ ini!; ti^iires, whie'h slu)vv 
the exae’t iuimbe*rs aetiiallv enpij;e*d in the* work in each ed' the se‘ve*ral ye*ars: 188(), 
12; 1887, (iO; J8SS, UU; 1801,203; 1802,734; 1804, 1 ,440; 1890, 2,423; 1001 , 2,700; 1002, 
2>,135; and 1003, 3,s43. In heertie nllure* the (‘oo[>e‘rative work was taken u]) by 15 
(‘Xperimenters in 1888 and by abenit live hundred exjH*rimenters in 1003. 

The secretary, in a letter of November lb, Ibu;}, in commenting 
upon this work, states ■ 

That the e*ooperative experiment work alonjj; the* various lines e>f a^rricnltnre 
which is being ee>n<lue*ted by the Agriemltural and Expe*rimental Union is ex(*rting an 
influence which is wdiolesome in its character, extensive in its ope*ration, and far 
r(‘aching in its results. It de'als with the* agriculturists them}jelve*s, as well as with the 
materials which are useel in agrieadture; with living, thinking, active nuMi, as well as 
wdth soils, fertiU/.ei*s, plants, tre*es, and animals. Its tendencie*s are to i»tjprove‘ men 
auel te) help men improve agriculture. It opens up a channel through which some 
H. Doc. 148, 58-2 41 
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of the IwiHt material of the experiment atation can be brought to the homes of ex-stu- 
dents of the agricultural college and of other farmers; it makes direct applic^ition of 
the informati(m gained at the station by having experiments conducted on hundreds 
and even thousands of farais, and it systematizes the cooi)erative^ork in such away 
that the results of those experiments, which have heen conducted with care and 
accuracy, can be summarized and made into valuable reports for the guidance of 
farmers generally. Perhaps the greatest advantage of the cooperative experiment 
work is that it helps the best farmers to help themselves and to help others. It 
combines in an admirable way the training of the hands and the training of the 
intt‘llect, and is one of the greatest educational features which has been introduced 
throughout the rural districts in recent years. 

The beneficial roHults that have come from this method of educating 
the farming people are so conspicuous throughout the locality in which 
it has been tried as to be remarked by all intelligent travelers who 
visit that section. That research work is the first duty of the experi- 
ment station is unquestionably true. It is also true that the carrying 
of the results to the people who need the information which has been 
secured is likewise a duty. Whether this shall bo accompl islicd through 
the dissemination of literature, the sending out of station officers to 
publish the information before farmers’ institutes, the us(3 of intelligent 
citizens in cooperative experiment work, or all three of these, is a ([ues- 
tion to })e determined by those to whom has lieen committed the work 
of experimentation by their several States, and it is gratifying to 
know that the colleges and stations re(‘ognize their duty and resixinsi- 
bility in this direction, for in 21 States and Territories tln^ farmers’ 
iustitut('8 have been committed to the management of the agricultural 
colleges and experiment stations, and during tho past year, as has(dsc- 
wherc' })ccn stated, IbO different members of these institutions Jiave 
given instruction in agriculture in the farmers’ institutes of this 
countiy. 

THE FAEMERS’ INSTITUTE AND THE COMMON SCHOOL. 

The institute movement was inaugurated for the improvement of the 
adult farmer. Its work among adults has been very valuable not only 
in assisting the farnKU* in correcting defective methods and in aj)ply' 
ing newly discovered principles in the prosecution of his art, but also 
in showing him how much there is of information respecting agricul- 
ture that could be imparted to the youngest child if the opportunity 
were given and competx:‘nt k^achers employed. 

The adults whom the institutes have l)een instructing are the con- 
trolling forces in the several localities in which they live, and have 
power to change the methods now in use in the conduct of their public 
schools. The canapaign of the education of these men has brought many 
to see the value of the scientific truths in agriculture that have been pre- 
sented, and they are gradually coming to insist that this same kind ef 
instruction shall be given to their children in the rural schools. 
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The on«K5tnjent of law8 in some of the States providing for the con- 
solidation of schools in the rural districts is a step in this direction, 
and is a result due in great part to the agitation of the subject of 
agriculture in the i)ublic schools by the fanners’ institute lecturers. 
State after State has come to regard with growing solicitude the situ- 
ation of the youth in tlie country homes, and is earnestly striving to 
supply equal educational advantages to the rural districts that the 
towns and cities now enjoy. The one plan agreed upon as promising 
most in this direction is that of the consolidation or concentration of 
the ungraded (*rossroads schools into a well-organized, equipped, ofli- 
cered and central-graded school, to which scholars living beyond easy 
walking distance are conveyed in vans. 

It is now clear that the work of instruction in agriculture, if it is to 
ultimately revolutionize the art, can not be confined to teaching 
grown-up scholars, but must be begun between the ages of (> and 18 
years, and one of our great agricultural States has come to an appre- 
ciation of this fact. In that State the superintendent of public instruc- 
tion has made it obligatory upon the part of teachers in the public 
schools to bo prepared to pass an examination upon natural scien(‘c 
su]>je<*ts which relate to agriculture, and in that same State i)rofossor- 
ships of agriculture have been introduced into the normal schools. 

The future lines of development of the instituh'. must also urnpies- 
tionably lie in the direction of reaching the young people who are 
starting out in life, and immediate steps slmuld bo taken to adaj)t the 
institute for the efficient performance of this new work. Reference 
has already be(Mi made in this report to one possible method that 
could be used by the institutes in interesting and instructing country 
children. 

THE INSTITUTE FIELD. 

The field covered b}" the invstitutes is w idc and the movement is yet 
in its infancy. Much better methods, more comprehensive as well as 
more efficient, will have to bo employed befon* the work can bo pei - 
fected. The problems that are involved in meeting the re(]uirements 
of agriculture in an educational sense are such as w ill tax the resources 
and thought of the best-educated leaders of our time. It is not too 
early for this Department to l)egiii to plan for shaping and assisting 
the great work that lias been developing so rapjdl3^ in recent years. 
This obligation has been recognized in part in providing a s{X‘cial 
officer to gather information and render assistance to the several 
States. 

An outline of the work that can he undertaken by the Department 
with the means now at its command was present'd by the institute 
specialist before the American Association of Farmers’ Institute 
Workers, at its recent meeting in Toronto, in answer to the (luestion 
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JIow the National Department of A^ricnilture may, through its lusti- 
tuto otiicer, asni^t the State', institute meetings/’ That portion of the 
paper which gives specific answers to the ((ucstion just stated is 
incorporated in this report, and is as follows: 

There are three distinct claHsea of j)eople ujxni whom the life and progress of the 
farnters’ institute dei>eiidh: 

(1) Tiie State director of instituh's or person in geiu^ral control; 

(2) The local manager of institut(‘s comj)rising the local hoard; 

(3) Tijc le(‘turers ()r teachers who undertake to instruct the people in the art and 
science of agricnltnn'. 

The Department can assist the State <lirector or r>tluT otlicers in cliarge of the 
farmers’ institutes in a Stah' — 

( 1 ) r»v furnisliing him with data rc'Sjx'ctiiig the methods of conducting the instituh? 
w<»rk in otluT States; 

(2) By k(‘t‘[)ing him inforimsl in advance as to tlu‘ ]>lac(*s selectc^d for institutes, 
tlu‘ dat(‘S upon wdiich they are to be held, ami the speakers who are to be present 
in all of tlie States; 

(2) By jdacing him iu communicathui Mitli tin* institute l(‘cturers of tlu* country; 

(4) By aiding in securing the interest and cooix^ration of agricultural I'ollegt* and 
(‘xperiment station experts in his work; 

(5) By sending e\]>erts either from tlu* Departnumt (4* .Vgri(‘nlturt* at Washington 
or from such of the corps of agricultural college and «*x})eriment station nu'ii as may 
be availahh*, to tissist him in his institutes; 

(()) By SLiggestiiig methods for local organization; 

(7) By educating h'cturers for institute work by means of corresjamdtmce through 
tlie Ottice of ExjH'riiiuuit Shit ions and by liringing tlu*m into (‘ommimication w itli 
experts to give them instruction in tlu* latest and most reliahlt* discoveries of scieiu*e 
along the line of their specialties; 

(S) By publishing an annual report giving a synopsis of tlu* instituh* work, its 
character and progress in all of the States. 

The Department can be of assistance to the hn-al managers, through the agency of 
the Stab* directors — 

(1) By sending them institute literature; 

(2) I^y suggesting effective methods for advertising institute meetings; 

(S) By furnishing model forms of i)rograinmes; 

(4) By suggesting topics for discussion; 

(5) By suggesting methods for creating and increasing int<*rest in farnu'rs’ institutes; 

(6) By furnishing (pieslion-hox material; 

(7) By calling attention t<j subjects that should he excluded from their institutes. 

The Department can assist the institute l<*cturer— 

(1) By xdacing him in communication with the <lirector of institutes in other 
Htates; 

(2) By bringing him into corresi>ondence with scientific* experts in tlu^ line of his 
sjH*cialty ; 

(3) By opc*ning a corre^spondence school in the Office of Kx|K‘riment Stations for 
institute lecturers; 

(4) By using its influence in securing and providing at least some help for a course 
of instruction for the institute lecturer by the agricultural college of the State; 

(5) By using its influenc^e with station officers to jirovide for an annual visit to the 
State experiment station on the part of the lecturer for the study of methods of 
experimentation and for familiarizing him with the work of his station; 

(6) By arranging for an annual meeting of lecturers at the Office of Experiment 
Stations in Washington for conference and for the study of the work of the I>epart* 



PAEMEBS’ INSTIIUTES IN THE UNITED STATES. 


646 


merit of Agriculture. The Department, moreover, will welcome individual lecturera 
at any time and for any period who come to Washington either as casual visitoxB or 
for purposes of study; 

(7) By sending liini the publications of the Department of Agriculture; 

(8) By sending him lists of the experiment station bulletins of the several States; 

(9) By sending him lists of the reports of the Htate departments of agriculture; 

(10) By supplying him with charts relating to soils, cattle feeds, fertilizers, tlie 
composition of crops, etc., so far as the Department is able to furnish them; 

(11) By sending him lists of books w'hich relate to his specialty; 

(12) By interesting him in and securing his attendance at the American Associa- 
tion of Farmers’ Institute Workers. 

These are some of tlu‘ more obvioas and direct ways l)y which the Department 
may assist tin* Stat(' institutes. 

There are others not so direct but equally effei^tive, such as, for instance, by 
endeavoring to influence the normal schools to iiitrodiicH* tlu* study of agricultural 
science into their curricula, and the State and county t(*ach<*rH’ institutes to devote 
some time to nature-study topi<*H instead of confining their H(*hedules, as is too often 
the case at present, to the prcstmtation of worn-out and soporific discussions on 
abstract questions of psychology; hy urging State hoards of education to exert their 
influence* in behalf of lietter rural schools; by urging State and county agricultural 
socicti(‘s to make* their exhibits educational and lieljifnl insteael of comrnemplae'e or 
a me‘re* miniature ceipy of their w"e(*kly local markets; hv^ iiulu(‘ing granges, alliances, 
an<l farm clubs to send reprt*sentative*s to the* institute to take^ notes eif the* diseaissions 
and re'port to their societies, or better, to secure the attendance of these organizations 
en masse. 

CONDITION OF THE INSTITUTE WORK. 

In order that the condition of the institute work throughout the 
coiintiy might bo ascertained, the following blank form, accompanied 
by a lett(‘r addressed to the ofticers having general chai’ge of the insti- 
tutes in the States and Territories, was sent out requesting them to fill 
in the blanks with appropriate replies to the questions asked and to 
return them ])romptly to the Office of Experiment Stations. The 
time (‘overed })y the reix)rt eorresponds with the fiscal year of the 
Department, which ended June 30, 1903. 

Form of Rki*okt. 

Report of (he director of fannenf ioMituteii for the StoU^ of /or the year ended Jane 

SO, vm. 

1. Total number of institutes held during the year ending June 30, 1903, . 

2. NumlK*r of one-day institutes, ; two-day, ; thrt*e or more days, . 

3. Total number of sessions, . 

4. Total -attendance, computed by taking the largest atteiidaiiee at any one se^^aion, 

for each institute, . 

5. When did your institute season liegiii? 

6. When did it end? 

7. On what basis are the institutes apportioned to the several districts in your 8tate? 

8. On what basis are your funds distributed in aid of institutes? 

9. What proportion of the local expenses do you, as director, pay? 

10. If these ex|>enses are provided for locally, what is the system? 

11. Does the State make appropriation for institutes? 
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12. If so, what was the ajjpropriation last year? . What amount is appropri- 

ated for the coming year? 

13. To whom is the appropriation made payable? 

14. Have you any other funds for institute purposes outside of the State apprc^pri- 
ation? 

15. If so, give the sources and the amount? . 

If). What was the total cost of your institutes for the last institute season? 

17. What was the (‘ost per session? 

18. By whom is the State director appointed? 

19. For what 2 )eriod is he appointed? 

20. Wlmt other duties does lie have in addition to his work as director? 

21. What (»triee assistance does he have as dinetor? 

22. AVhat salary does the director receive? 

23. From what fund is the salary paid? 

24. From what fund are the otliee expenses paid? 

25. What provision is made for meeting the cost of josta^e, printing, and 
advertising? 

2f). To w hat t‘xtent do you, as director, attend your institutes? 

27. Ho you take a jilace legularly on the i)rogrammc‘ as a lecturer? 

28. To w'hat extent do you arrange the dates, jilaees, and prograinnit's for your 
institutes? 

29. Do you jiublish an announcement of thi‘ dates, jilaces, and speakers lieforc' your 

institute season begins*^ . If so, liow’^ long in advance? 

30. Do you have any siiecial or l(*ading topic prescribed for discussion in every 

institute held in your State? . Tf so, what was the topic last season, and what do 

you iiropose for the coming season? 

31. Do you have* any definite jilan for conducting the question box? . If so, 

what is the plan and how do you secure its oliservance by the local manag(‘rs? 

32. Are any institutes held by localities or organizations indejiendeiit of your con- 
trol? . If so, how many? 

33. Under wdios<» ausjjices are these independent institutes held? 

34.. Hive an estimate of the attendance the past year at the independent institutes? 

35. Do you encourage their continuance? . If so, in wdiat manner do you exhibi^ 

your interest? 

36. Do you publish a report of the jiroceedings of your institutes? 

37. If so, give your method for securing the rejiorts of the proceedings, the num- 
ber you publish, and the method of their distribution , 

38. Who appoints your State lecturers? 

39. What compensation do they receive? 

40. On what basis is the com^iensation rated? 

41. What pro 2 >ortiun of the time of the institute is given to the State lecturers? 

42. How many state lecturers do you supply to any one institute? 

43. Is the Btate lecture fort^ present at your Institutes selected according to any 

definite plan? . If so, what is the plan? 

44. Do you have rest or vacation pericnls for your lecturers during the institute 

season? . If so, how often do they occur and for what length of time? 

45. What is the method of selecting the j)re8iding officer of the institute? 

46. What is your method of advertising the institute? 

47. Where are your most successful institutes held, in the town or country? 

48. Do you hold sessions specially for women? 

49. If so, what is your method and degree Of success? 

50. Do you have exhibits of agricultural implements or products at your institutes? 

51* Do you have more than one set of institutes in operation at the same time? 

$2. Tf so, how many, and what plan have you adopt^? 
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53. Do tho trauBportation companies grant you any^c^mcessions? . If so, to 

what extent? 

54. What assistance does your Btate agricultural college furnish in institute work? 

56. What assistance do you receive from the State agricultural experiment station? 

56. What is your form of local organization for institutes? 

67. Do you find it to be satisfactory? 

58. Do your county fair and agricultural societies take any x>art in your insti- 
tute's? . If BO, to what extent? 

59. Do the county superintenflents of schools, school directors, or teachers assist 

you in your institute work? . If so, to what extent? 

()0. What are your institutes doing to improve the condition of your rural schools? 

61. What are your institutes doing to improve the condition of your country roads? 

62. Do you ever visit institutes in neighboring States? 

63. Have you visited the Jiornes of your lecturers to see the condition of their 
sunoundings? 

64. Do you retjuire that your lecturers submit their addresses for criticism to make 
sun* that they are scientifically (*orrect? 

65. Are you a member of the American Association of Farmers’ Institute Workers*^ 

66. What special new features have you introduced into your institute work dur- 
ing the past season, and with what results? 

67. Do you hold an annual round-uji institute? . If so, do yon limit the pro- 

graiimie strictly to the discussion of instituk* methods, or in it general? 

68. What can the Ofiice of Experiment Stations do to assist you in making >our 
W'ork more effective? 

(Name) , 

(Address) . 

Replies have been received from almost all of the director^ - some 
(fiiite complete, others but partial, and out' failed to respond. 

The statistical data herewith presented have been secured from the 
State, directors of institutes, the reports of the presidents of the ag^ri- 
cultuml and mechanical colleges to the Secretary of the Interior and 
to the Secretary of Agriculture, from bulletins and programmes ist^ued 
by the State institute directors, and from information soemred by per- 
sonal visits by the institute specialist. 

The purpose has been to present as complete statistics as possible in 
order that those who are interested may have information that is full 
and reliable, and also that they may be infonned as to the precise 
character and extent of the work and the methods pursued by the 
several States in conducting it. 

Out of 44 States reporting the source of income for institute pur- 
poses, the institutes in 38 of them are supported hy appropriations by 
the States, 10 are sustained by local subscriptions or by agricultural 
college or experiment station assistance, and 1 receives appropriations 
both from the State and the agricultural college. This ^sho ws that there 
is in almost all of the States a feeling of responsibility on the part of 
their legislatures for the support of the farmers’ institute movement. 
The few States in which no State aid is now given will no doubt in the 
near future be brought to contribute from State funds. 



648 REPOKT OF OFFICE OF EXPERIMENT STATIONS. 

In repl}^ to the question as to what extent the State director attends 
his institutes,*” 24 reply that they have attended all or nearly all, 4 do 
not attend, and 12 attend part of the time. 

To the query as to ‘‘whether the State director takes a place upon 
the regular programme,” 21 replied affirmatively, 13 that they do not, 
and 4 tliat they permit their names to be placed on the program mos 
occasionally. 

Out of 31) replies to the (piestion as to “whether the State director 
arranges the dates, place's, and programmes for institutes,” 27 state 
that the}^ complete all arrangements, 5 that this work is done by local 
committees, and 7 that it is effeeb^d by cooperation with the county 
authorities. 

' To the question “Do you publish an announcement of the dates, 
places, and speakers ])efore your institute season begins,” 21) replied 
that they puldish these facts, and 10 that tlu'y do not. 

Out of 39 who responded to the inquiry as to “whether they pr<'- 
scribe special or leading topics for dis<‘ussion in the institutes,” 13 
replied that they do, 25 that the}^ do not, and 1 that he does so 
occasionally. 

^ To the question “ Do you have any dclinite plan for (‘onducting the 
question box,” 9 replied that they had, and 31 tliat tlu'y had not. 
f Out of 40 States, 21 publish the proc(*edings of their institutes 
either in whole or in part, and 19 make no provision for publication. 

' Thirty -one reports show that in 20 States the lecturers are appointed 
directly by the superintendents of institutes, and in 1 1 of the States 
they are appointed by ])oardH of agriculture, regents of the university, 
or by institute committees. 

‘ The compensation allowed to institute lecturers is rejiorted by 32 
directors. In 10 of the States their expenses oidy are paid. In 7 
they receive from $15 to $50 per week and (‘xpenses. In 15 they 
receive from $2 to $10 per day and expenses. 

In answer to the question “Where are your most successful institutes 
held, in the town or country,” 24 reported in the “small towns,” and 
15 stated “in the country.” 

Institutes “ si>ecially for women ” are held in 15 of the States report- 
ing, none being held in the other 25. 

In all of the States reporting, 43 in number, the agricultural colleges 
furnish lecturers for the institute work, and out of 44 States reporting, 
43 experiment stations participate in lecturing before farmers’ 
institutes. 

Thirty-eight replies were received to the question, “ Do your county 
fair associations and agricultural societies take part in your insti- 
tutes.” Twelve reported that their agricultural societies assist them, 
and 26 that they do not. Fourteen out of 39 report that they hiold 
annual round-up institutes; the other 25 do not. 
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VariouH i*eplie8 were received to the inquiry as to what the Office of 
Experiment Stations can do to assist in making the State instituti:^ work 
more effective. Twenty-three directors made definite requests. Six- 
teen of them asked for competent speakers, and 7 for suitable literature. 
Two asked for assistance in securing State organization. Two 
requested aid in educating their lecturers through the establishment 
of State normal schools, to ])e in session for two or three wei'ks each 
year. One asked for finainfial assistaiua*, and i requested some sug- 
gestion as to how attendance upon their institutes can be increased. 

An examination of the reports from all of the Stat<'s iind T('rritories 
shows that 8,l()f) institutes cost $00.22 per institute; that 0,420 sessions 
cost an average of $10.85 per session. There wcu’e 4,804 days of 
institutes in all. A summary of the reports whicli an' ('omparable 
shows that 4,702 days of institutes cost at the rate of $80 \>or day, and 
that the average cost for institutes to 880,054 i)ersous was 0.022 cent 
per person for the year. 

Twenty States reported copies of their proceedings published and 
issued amounting to 258,700. 

Statistics giving the debiils of the work in each State are appended 
in the tabulated sbitement accompanying this rei)ort. 

The replies re(*eived indicate what is being done in the institute 
woi’k throughout tlie country, and show to some extent the interest 
that this work has <‘xcited Imth upon the part of the farming j)eoplc 
who arc directly benefited and also of those who have in ('harge the 
general system of public education. The colleges and stations have 
with one exception been active in their support of this movement. 
There has been lack of orgiinized cooperation on the part of the local 
agricultural societies in many of the States. This is a source of 
influence that ought to be enlisted in support of the institute move- 
ment. 

It is unfortunate that full statistics could not be secured from all of 
the States so as to be able to show the condition of the work in all of 
the respecds indicated in the blank form subn)itted. It is hoped that 
the directors will arrange to secure data so that it will be possible to 
present a complete I’eport next 3^ear. 

Some statistics taken from the Census Report for the year 19(^) are 
also given, showing the population of the seveml States, the number 
of homes in each State, and the percentage of the whole numla'r of 
homes that are distinctly farm homes. From these data an approxi- 
mation of the numl>er of people who live in farm homes is given. 

This approximation is arrived at by estimating that the number of 
persons in a farm home is equal to that in other homes, and that the 
per cent of farm homes is, therefore, also the per cent of rural 
population. 

This estimate is not strictly accurate, for the Census enumerators in 



050 


KKPORT OF OFFTOE OF EXPERIMENT RTATIONS. 


taking account of farm homes did not include a home, although situated 
in the country, which ‘‘‘consists of onh' a dwelling and ground upon 
which it stands, with appurtenances thereto, l)ut is not occupied by 
what may ))e tei-med a farm family.’' (Census Keport of IDOO, pt. 2, 
Population, p. (’Lxxxvii.) Neither are there inclmh^d farm laborers 
wlio reside in towns and citic's, but who work out on farms. The 
figures, th(‘reforc, given for farm po])ulation are below rather than 
above the actual number engaged in agricultun'. 

FAEMERS’ INSTITUTES IN THE SEVERAL STATES AND 

TERRITORIES. 

ALABAMA. 

Population 1,S2S,697. Totnl iiumhor of honi<‘<-. .‘{74,7C5. Ninnln'r of farm liomes 
217,4()l. P(‘r (‘(‘nl of fariu lioin(‘S 58. Apj>roximat(‘ po]>nUitiou in farm 
1,050,544. 

Director of irihtitutos. — C. A. Cary, Votorinarlan, Ala])aina Polytechnic Institute and 
Agricultural Experinuait Station, Auburn. 

The farmers’ instil ute work in Alabama is under tlie dinadion of 
the board of trustees of the Alabama Polytechnic Institute and of the 
agricultural experiment station. There is no State' law regulating or 
directing th(' work. Lust yetir tlu're was ap})ropriated b}^ the (*olIege 
$1)00 for institute expenses, and eh'ven h'cturers were employed for 
institute services. Twenty-two institut(‘s w(*re held, consisting of 50 
sessions, with a total attendanci' of 2,r>L'^‘ 

No report of institute* jiroceedings is jirinted. The director is 
appoint('d for the ju'riod of one* year })y the board of trustee's of the 
college and station. Light members of tlw*. college* and station staffs 
participated in the institute work, aggregating 52 days of service. 
There are no pe'j’manent local institute organizations, the director 
arranging fe>r the dates, j)laccs, and ])rogramme‘s, as well as advertising 
the institutes. A ten-day round-up institute, or (‘onvention of institute 
worke'rs, was helel last year at the', college. The sum of $S()0 has been 
appropriated for the*, institute*, season ending June 80, 1004. 

AI.ABAMA INSTITUTES FOK COEORET) PEOPLE. 

(1. W. Carver, Dire'ctur, Department of Aj^riculture and Experiment Station, 
Tunkegex' Normal and Tudustrial Institute, Tuskegee'. 

Farmers’ institutes for colored jieople have been organized under the 
direction of the Tuskegee Normal and Industrial Institute. About 
10,000 colored pe'.ople are reported to have been in attendance during 
the past year at the institute meetings. The expenses of the institutes 
are met by the localities in which they arc held. The meetings ai^ 
advertised by cii*culars, ]iersonal letters, and through the various 
pulpits of the surrounding country. The formation of local organiza- 
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tioiis to meet onco each month is encouraged. A general conference, 
known as the Tuskegee Normal Conference, took place at the industrial 
institute last February, largely attended b}^ farmers from all over the 
SUite. The lecture service is }>erformed chiefly by the members of 
the Tuskegee Institute. 

ALASKA. 

l^^pulatioii 68,592. Total nunilK'r of homoa 18,459. Nnmlx'r of farm hoines 27. 
IVr font of farm hom(‘S 0.2. Apj)roxiinatt‘ population in farm lionus 127. 

Director of iuHtitutes.— ('. (3. <Tforg(‘Soii, Sjw'cial Ajj^(*nt in Cl large of Experiment 
Station, Sitka. 

Farmers’ institutes have not yet been organized in Alaska, ])ut the 
special agent in (‘harge of the ex])erim(mt station, as he visits tin* varb 
oils districts, taki's advantage of the o})])ortunitv to give advi(*e as to 
th(^ methods that might lie used in improving the agriculture of the 
several localities. 

AB.IZONA. 

Population 122,981. Total mimher of homes 29,875. NumbtT of farm homes 

7.891. Per eent of farm hoim's 24.7. Appn»\iir ati‘ ]>opnlation in farm homes 
80,862. 

l)ir(‘etor of instituti's.— K. II. Forlx'}-, Direetor Agrieultnral Ex]H*riment Station, 
Tucson. 

Fariiu'rs’ institutes in Arizona have been held under the direction 
of the State Univc'rsity, and until this year no specitic appropriation 
had l)eon made by the legislature for meeting the expenses of institute 
work. Two institut(‘s consisting of sessions were lield by four 
members of the eollegi‘ and experiment station staffs. The direetor 
reports an attiMidanei' of l,00(h 

The legislativ(‘ assembly this year passed an act providing for the 
cstablislimcnt of farmers'’ institutes throughout the Territory, and 
appropriati^l for the pur])os(* of meeting the expenses. This 

sum is to ])<‘ available for the season of 19(K4-4. The new law places 
the control of tin' institutes in tlic hands of th(' lioard of regents of 
the university. 

CALIFORNIA. 

Population 1,485,058. Total nurnlKT of homes .841,781. Number of fann homes 
71,119. Per (‘ent of farm homes 20.8. Approximate population in farm homes 

808.891. 

Superintendent of institutes. — E. J. Wiekson, Toiiversity of (California, Berkeley. 

The institute work in California is under the general direction of 
the superinkmdent of farmers" institutes, assisted by two conductors, 
one having the central and northern portions of the State, and the 
other having charge of the institute work in the southern section. 

The last legislature h}’^ act approved March 18, 1903, authorized the 
board of regents of the I^niversity of California to hold farmers’ insti- 
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tiitos inuli'r .such rult'S find regulations as they naiy deem proj^er and 
at sueJi times and ])laees as tiny imiy direct. The sum of $12,000 was 
appropriated for institute work for the next two fis(*iil years. During 
the past yefir was spent liy the university in paying the salaries 

of the (‘onductors of institutes, the expenses of lecturers, hall rent, 
advertising, etc. 

Sixty institutes were held during the yi'jir mside up of 254 sessions. 
The total attendaiu'e i.s given fit 20,000. Ten thousand copies of the 
pr()(‘e(‘( lings are jnvpared and jirinied in the agri(‘uhural report, and 
ahstracls ])u])lished hy <h<' agricultural journals. Thirteen niemlu'rs 
of th(' (*oll(‘g(' and station statfs participated in the work, attending all 
of the institutes and figgr(‘g}iting 131 days of service. The firranging 
of dfit(*s, j)lfi<‘(‘s, and ]>rogrfimmes for instituh's is in tlu' luinds of tin* 
sup<M*int(‘ndent. A numher of indi^pendent agricultural institut<‘s 
were held at which the estinuited attendance was about 5,000. The 
supi'rintcuuhuit reports that tin' most successful nnad/mgs are Indd in 
country district^. No general round-up institute was ludd for tlie 
State, but a ver\ siuressful meeting of farmers’ clubs Wfis held in 
sr)uthern C^ilifornia made up of dedegates from 35 societie^s, and con- 
tinuing for four days. Another six-day mending was lield at a seai- 
side camping places in southern (’alifornia with good re\sults. 

The snp(‘rintend(mt pi*ovide‘S twa) lecturers for each <)ne‘-day insti- 
tute, find thre‘e lecturers for enich institute‘ continuing two ehiys or 
more. Theuv fire no spen'ifd or ])ermfinemt loeail oi‘gfinizations in the 
several counties, but fi local e‘ominitte‘e a))pointe'd ]>y tin* last institute 
tak(*s chfirge, undeu' the' ge'ne'ral eliren'tion of the' State superintendeid, 
of the' work <jf pn'pfinition for future' ine'ctings. 

COEOBADO. 

Pofailatiini r)'i9,70(). Total iiuiuIk*? of homes I27,4'^h. NiinilxT of farm lioincH 
24,7rfr). Per (‘(‘lit of farm liom(*s 19.4. Vpproximatf' population in farm liomcH 
104,701. 

Director of iii'^titiiie's. — U. e). Ayh*s\\orth, IVi'Hident State' Aj^rieailtural (^>lle^e, 
Fort Collins. 

Thi're'. fire no spe'cific hiws in this State in regard to farmers’’ insti- 
tutes. The' we)rk hfis be'en conelucted by the State Agricultural Col- 
lege and the funds with which to (‘arry it on have been eemtribuied 
by this institution. Te'ii institutes were held last year, maele up of 26 
sessions, and an attendance of about 1,300 persons. The total e'xpense 
was $385. The lecture feirce was provided from the staffs of the agri- 
cultural college and experiment station. Nine persons were sent out 
on this service, contriliiiting in the aggri'gato sixty -five days of time. 
Tlu're has been no arrangement made for the publication of the 
proceedings. 
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CONNECTICUT. 

Population 90H,4L^0. Toltil of hoinen 20.‘>,424. Niuiilu'r of farm lioinoB 

26,()()9. P<*r cent of farm homoH lo.l. Aj)proxiniat(' j)oj>ulatioii in fartn houiCB 

11 9,00:1. 

Sup(Tintc*ii(U'ntH (»f institutes. — Janies F. Brown, Secretary Stale Board of A}<ricul- 
ture, ISortli Sinuinjjjioii; .1. B. Noble, S(‘cretary (’onneeticnt Dairymen’s Asniciation, 
Hartford; H. (’. Miles, secretary ( Connecticut Pomological Soc iety, Milford. 

Coruiecticut lias no special law re^ulatiii^’ the holding’ of farmers’ 
institutes. The Stati' hoard of ag^ricidture, the Conneetieut Dairy- 
inen\s Association, and th(‘ l\)inologyi(‘al Socicdy aiv each carryings on 
instituti'. work in the State. The methods used by th(‘se ditferent 
organizations in carrying out their work and disseminating informa- 
tion are entii’cly in their own discretion. Each, how even*, has a coin- 
mittei' a})point(‘d to have charge of the instituti* work. 'Jdie lioard of 
agriculture reipiires that localiti(‘s ap])lying for in^titute^ .shall "T’ur- 
nish a suitable hall, provide' local transportation for s[)eak('rs and 
\isitors, music, if (h'siivd, and ent(*rtjiin ]}y collation, or otlu'rw'ise, 
ludi'ss th(‘r(' are' e*.e)nvenie*nt hede'l ae'commeielations.'' The beiard pays 
for ])rinting, trave'ling e'xpe'iises, and ser\ie*es eif spe'ake'rs. 

iSdne' institute's w'ere he'ld during the ])ast ye'ar, made' uj) e)f 25 sessions 
and alti'nde'd by persons. Twenty -one ditle'veut sjH'akers were 

on the institute' fe)re*e eif the' State. The teital e'xpe'iise amenmte'el te) 

Fi\e‘ thenisanel e*e)pie's e)t’ repeirts e>f the jireie-e'enlings we're jirinted and 
elistribute'd. The' apiireipriatiein feir institute's is by the beiard of agri- 
enilture which re'e'e*i\e's annually fe>r all ])urpe)se's. Six either 

institute's we're' he'ld liy the' State' Fennoleigie’al Society, the' State Dairv- 
ineids Asseiciatiein, and the Tobace'ei (J rowers" Assoe-iatiem. ddie're are 
no s[ie'e-itic leie-al eirganizations for cemelucting institutes, but the' supe'r- 
tenelents depend upeni the* lex'al granges and farm clubs fur cooperation. 

DELAWARE. 

Population 184,7:15, Te4al iiumbe'r of home's lib, 448. Numbe'r of farm home's 
9,877. JVr ('(‘111 of farm Imnie's 24.5. .V])j>roximatc }>opulatiou in tariu homes 45, 280. 

J>ire*ctor of institute's — Wesley We'hh, l>o\er. 

Until this year the* farmei's" institute work in Delaw are was organized 
by counties, each of the three counties having a separate* institute 
director. The legislature of 1903 ameneleel the law" liy pi'eivieling that 
the Shite boarel eif agrieiilture may- appoint a director eif farmers" insti- 
tutes for tlic State to cooperate wdth the farmers’ institutes eif the several 
counties.” The sum of $000 annually is ap])ropriateel, being $200 to 
the institutes in each e'ounty. The salary of the superintende'iit is pro- 
vided for outside of this amount. The la\v provide'S that tlie* failure 
of auy e'ounty to hold an institute in any year shall forfeit its appro- 
priation for that year. 
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Twenty -ei^ht institutes were held during* the past season made up 
of 1)7 sessions, and attended by 4,M)0 persons. Nineteen leeturers 
wei*e on the Sbite force. The total expense amounted to $S0(). Four 
members of the agricmltural college and exj^c'riment station staffs were 
in attendance as lecturers and contributed fifteen days of time. The 
director of institutes is also secretary of tlie State board of a^-riculture. 
The local organizations are provid(‘d for under an act of the legislature 
of Ma} , which re(piires that there shall be a president, vice- 

president, secretary, treasurer, and an cxecutivt' committee for each 
county organization, and that these otlie(‘rs shall i*ec(nvc no compensa- 
tion and are to hold their otlice for om* year. No rc^port of the pro- 
ceedings has Inu’etofore been ])ublished, but tin' superintendent states 
that the;y expect to issue a report in tlu' future. 

FLORIDA. 

Population 528,512. Total iiiinihoi of Ikuiks 117,001. NiiiiiIk » o' fiinii lioines 
40,005 I\i ((‘lit of f.irin lioincs 55 '\f){)roMinat( j>o]>uLitioii jn farm homes 
184,080 

Dm (tor of iiHtitnt(“- — C. (5mnei, Florida Vj^iunltiiral (541(*^e, lj.ike CiD 

Authorit} to hold farmers' institutes is <onmiitt(‘d Iry the State to 
the board of trustees of th(‘ Florida Agricultural College and the 
Experinu'iit Station. The appropriation to th(‘s(‘ institutions contains 
the follow ing clause: For holding farnnu s' instituti^s, ^2,500.’’’ Tlie 
8up('rintend(mt is a})])oint(Hl Iry th(‘ board of trustees, and last year 
under his diieetion 21 institute's we'ie In'ld, consisting of 42 sessions. 
Two thousand nine liundre'd person^ were in attendance, and 22 State 
speakers gavi' instruction. Tlie totjil cost of tlie institute's was -t2,ot)0. 
The agrie-ultural college and experiment station stalls we're repre- 
sented by 2 lecturers frenn their forceg who contributeHl 30da;\sof 
time. The loe‘al organization consists of a chairman in each e*ounty 
appointed by the superintendent of institute's, with autheu’ity to make 
all necessary local arrangements for irtwtitute' meetings. Five' thou- 
sand ^-opies of reports of the proceedings were distrilmte'd last year. 
The superintendent, in addition to his dutie's as dire'ctor of farmers’ 
institutes, is also prolessor of agriculture' in the agrieultui’al e'ollcge 
of Florida. The' dates and places for all institutes are arranged by 
the superintcridi'iit, and notices of meetings are publislied from to 4 
weeks in advance. 

GEORGIA. 

PopuJatinn 2,216,531 Total mini t)€*r of houios 455,557 Number of farm homes 
221,595. Per eent of larm homoH 48.0. Approximate population in farm homes 
1,077,150. 

Director of iriHtituteH — -II. (5 White, Pu'Mident of the Stale College' of Agriculture 
and Mechanic* Arts, Athens; Ilarvie Joidan, AHsintant Director of Inetitutes, 
Monticello. 
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There Is no law in tins State providing for the holding of farmers’ 
institutes. The work has been conductiHl by the college of agriculture 
of the State University, and the money needed for carrying on the work 
has been appropriated by the trustees of that university. The general 
direction of the work is in the hands of the privsident of the agricul- 
tural college, aid(‘d ])y a field assistant, Mr. Harvio Jordan, of Moriti- 
(^cllo. One thousand dollars was set aside by the trustees of the 
university for bearing the ex[)ons(‘s of institutes for the past year. 
Fifteen institutes were held, consisting of 32 sessions,* attended by 
about 3,500 persons. Eight lecturers were upon the State force, fi 
of whom were repr(\sentatives of the faculty of the coll(‘g(‘ or the 
station staif, who contributed 13 da^s of their time to institute lecture 
service. 

No institutes had been held in (i corgi a for several 3 cars until the 
past season. The purpose of the director is to organize a fanners’ 
institute in evciy senatorial district in the State. Each locality is 
('xpected to si'curc a suita])l(‘ hall for me(‘ting, without charge to the 
SUite superintendent, and to provide all of th(' local ac<‘ommodations 
needed for sxiccessfully conducting the meeting. The States supplies 
2 lecturers to each institute, whovse expenses an' })aid out of the agri- 
cultural college funds. The dates, places, and prognunnu's for the 
institub's liav(' thus far Ihhmi arranged by th<'. director, aiul tlie mc('t- 
ings ar(' adveiliMsl at haist 2 weidvs in advaiua' by means of tin' county 
press. No report of the i)roce(‘dings is ]>u})lish('d. In addition to the 
institutes lu'ld by the college of agricullun' of tin' Stat(' Univi'rsitv, 
one meeting was held by the (ieorgia Stat(‘ Industi'ial (’olh'ge, at 
which there were pres(*iit about l,OUO fai*mers. The meeting was con- 
ducted b}" 3 members i)f the college staff. 

HAWAII. 

Pojuilation VMjOOl. ToUil number of homes i>h,U22. Number of farm homes 
JVr c(*ut of farm lioiiu*s 5.S. Ajiproximatc iHjpuiation in farm lemurs 5,852. 
l*resi<h‘nt of institutes. — Jart^d (i. Smith, Speciii] Agent in (’harge of th(‘ Agricul- 
tural Kxpt‘rimciit Station, llonolulii. 

"Uiere are no laws iii force in this T(»rritorv relating to farmers' insti- 
tutes. A farmers’ institute soci(‘tv Avas organized danuarv 25, 1002, 
and (piarterly meetings liave be<m held regularly siina'. S(‘\ enl y-five 
persons have enrolled themselves as active members. No funds have 
as yet been appropriated 1)3" the local legislature for assisting in the 
institute work. Four instil uk's were hold during the past season, con- 
sisting of four sessions, with an attendanc'e of IfiU. The covst of these 
meetings was $35. All of these meetings Avere conducted 1)3" the 
experiment station staff. A report of the procec'dings has been made, 
but owing to lack of funds has not been printed. One hundred and 
fifty dollars has been appropriated for institute's for the coming 3"cai\ 
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Tho arranging* of dates, places, and programmes is left entirely to the 
president of the institute societ}^ Two independent institute's were 
held during the .year, with an estimated attendance of about 100. 

IBAHO. 

Popuhitioii nn,77^\ ToUil iiiunl>er of homen 87,491. Number of farm homes 
17,15o. Per eeiit of farm homes 45.8 uVi>proximato populathjii in farm homes 
74,091. 

Superiiiteii(h*iit of instiUiles — II. T. Fieiieh, Director Agrieiilliiral Experiment 
Station, Moseo\>. 

Th(‘ last legislature' appropriatf'd $2,000 for institute' work for two 
yours. Th(^ control of the institutes and theexpenditun' of the money 
are intrusted to the board of regents of the college of agriculture of 
the llniversit.y of Idaho. Seventeen institutes were held during the 
year, made' up of 75 sessions. Two thousand tive hundn'd and fifty 
persons w<*re in attendance. There were 9 lecturers on the Stab' force, 
of whom 6 were furnished from the agricultural college and station 
staffs, who attended all of the institutes, contributing* (>0 days of their 
time, l^he dates, jilaces, and progranmu's are all arranged by the 
superintendent of institutes. The principal topics discussed hist yi'ar 
were sugar-beet culture, dairying, horticulture, stock brei'ding, and 
feeding. Aimouncenients of the dales, place's, and speaki'is are made 
fnmi four to ('ight wee'ks in advance of the mei'tings. llru'f re'ports 
of the discussions are ])repared by the' se<*rotarv and pul>1ished and 
distributed. The form of local organization consists of a chairman 
eleeb'd at tlu' institute me'cting and a secretary appointed, togetla'i* 
with such special committees as are nee'ded. 

ILLINOIS. 

Pojniliition 4,821,550. Total number of htunoH 1,080,158. Number of farm Jiomes 
202,888. Per cent of farm homes 25.8. Approximate popuhitioij in farm liomes 
1,219,852. 

Sni>erinU'ndenl of instituteH. —A. B. IloHUater, Seeretary Illinois FaTiners’ 1 nstitutes, 
Sprinf;*liel(l. 

The illinois Furim^rs’ Institute is organized under special act of the 
legislature and is a public corporation of the St^ib'. ‘‘‘ It consists of 
three delegates from each county of the State, elected annuall^r at the 
fanners’ institutes of the county,” and is managed by a l)oard of 
trustees ““consisting erf the State superintendent of public instructiou, 
the professor of agriculture of the University of Illinois, the presi- 
dent of the State board of agriculture, the president of the State 
Horticultural Society, the president of the State Dairymen’s Associa- 
tion, and one memlier from each Congressional district of the State, 
to be selected by the delegates from the district present at the annual 
meeting.” The officers of this board of directors are a ‘‘president, 
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vk^*pre«ident, secretary, treasurer, a State MifK'.rintendent of farmerB’ 
institutes, and such other officers or agents as may be deemed proper 
for organizing and conducting the work of tlie organization, all of 
wliom shall hold their office for one year, unless removed sooner by 
the board, and shall perform sucli duties as may be required of them 
by the rules of the board.” 

Article 5 of the act prescribes the duties of the State superintendent 
of institutes: 

Skction 1. Tlie BUite fciu>enntendent of institutes shall have general supi^rvision of 
institute work in the State under the direction of the hoard of directors and of the 
executive corninittee. 

Sec. 2. lie shall make recommendations as to lines of woik which he l)elieves will 
prove profitable for the ensuinp: year, together ^\ith general plans for their execution 
and estimates of exi)enses. He shall make such other recommendations to the 
board of dircH*tors as he may deem for the best interest of the institute \Nork. 

8i:c. It. He shall visit the county institute and district conferences when inviU‘d to 
do so hy the county institute officers or directors, or when in his judgment th(‘ insti- 
tute work demands such \ isit. 

Sec, 4. He shall have charge of the pulffication of the annual report, and shall 
insert therein sut‘h matters as will advance the agricultural interests of the Shite, 
iindtT th(* direction of the ex(*cuti\e committee. 

Sec. 5. He shall he librarian of the farmers’ institute free libraries., and shall sub- 
mit to the board of directors or to theexecutixe committee, for ai>pro\al, lists of 
hooks whi( h he deems ought to be purchased for the use of the libraries when sui‘h 
are needed. 

Sec. 0, He shall make a detaile<l annual rei)ort in writing to the board of directors 
at the last meeting of the old board, of his aids and doings during the year, together 
with a general summary of the institute work of the Stale for the year; he shall also 
make such other rt'ports during the year as th(‘ hoard of directors (>r executive com- 
mittee ijjay n*(|uire 

Oiu‘ hundxvd and eight institute meetings w'(n*e held last year, (18 
being two days and 40 being three or more days. Eighty- four speak- 

ers arc on tin', lecture for(‘c and 42,87(5 persons were in attendance. 
The appropriation amounted to $18,150. An annual report is made 
and distributed. Seven members of the agricultural college and 
experiment station staffs were reported on the institute lecture corps, 
who devoted 23 days to this service. The local organizations in the 
several counties elect their own officers and formulate their own rules. 
They are permitted to select their own speakers and to choose such 
topics for considemtion as they consider will be of interest to their 
respective localities. Each county fanners’ institute is entitled to the 
sum of $76 per annum on condition that such institute shall file with 
the secretary of the Illinois Farmers’ Institute a sworn statement which 
shall show that said county farmers’ institute has held one or more 
duly advertised public sessions annually, of not less than two days 
each, at some easily accessible location.” This statement shall also 
S. Doc. 148, 68-2 42 
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include ‘‘an itemized exhibit of the expenses of the meeting with 
receipted vouchers therefor, a copy of its printed programme and the 
printed proceedings showing the title and author of the papers read 
and by whom discussed, place or places of meeting, with average daily 
attendance, and such other information as may be called for by the 
Illinois Farmers’ Institute and necessary to successfully assist this 
work.” The Illinois Farmers’ Institute is authorized to award one 
free scholarship in the college of agriculture, good for two years, for 
each count}^ in the State, and one for each Congressional district of 
Chicago. The awards are made on the recommendation of the farm- 
ers’ institute director for each Congressional district. Free circulating 
libraries arc distributed among the several county institutes. Fifty- 
one of these libraries have been equipped and sent out, containing 
about 50 volumes. 

The Illinois Farmers’ Institute is required to make an annual report 
to the governor of its transactions, which report shall include papers 
pei'taining to its work and addresses made at the annual meeting of 
the organization. Twenty thousand copies of this rof)or( are required 
to be printed each 3^ear, one-half for the use of the Illinois Farmers’ 
Institute and the remainder to the secretary of the State for dis- 
tribution. 

INDIANA. 

Population 2,516,462. Total nnm>M*r of lioiueH 571,5ia. Number* of farm liomes 
221,451. Per cent of farm homes 88.7. Approximate population in farm homes 
978,870, 

Sn|»erinten(ient of institutoH. — W. C. Latt-a, Professor of Agric'ulture in the School 
oh Agriculture, Horticulture, and Veterinary Science of Purdue University, Lafayette*. 

The laws of the State of Indiana require the committee of experi- 
mental agi’iculture and hortieulture of the board of trustees* together 
with the faculty of the school of agriculture of Purdue University, to 
appoint persons to hold county institutes in the several counties of the 
State. Ten thousand dollars per annum has been appropriated for 
bearing the expenses of the lecturers and such other iteiius as may bo 
necessary for the proper conduct of the work. The director of insti- 
tutes is appointed by the trustees of Purdue University, the present 
oflScer being the professor of agriculture in the university, and 
advisory agriculturist of the experiment station. 

During the year 181 institutes were held, comprising 858 sessions, 
and attended by 73,653 persons. The number of lecturers upon the 
State force was 39. The schedule, including dates, places, and pro- 
grammes, is arranged by the superintendent, and the places are decided 
by conference with the local olEoers. The local eommittoes usually 
arrange the programmes. Two State lecturers are provided for each 
institute, with an occasional extra speaker to discuss some special topic. 
Members of the college and station staffs attend institutes without 
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charge except for their expenses and at times when other duties do 
not seriously interfere. The local organizations are effect'd by hav- 
ing a chairman, secretary, and a vice-president for each township, 
chosen at the county meeting for the ensuing year. The advertising 
of the institute is left entirely to the local organization, which for this 
purpose uses postals, postal-card programmes, jiersonal letters, and the 
local press. Six hundred copies of abstracts of the pro(‘(iedings are 
printed and distributed each year. In addition to the number of meet- 
ings above given, there were held two district institutes and an annual 
conference, the purpose of the conference being to prepare local man- 
agers and speakers for the coming season’s campaign. 

INDIAN TERRITORY. 

Population 3U2,060. To'al nura])er of homes 76,701. Niimherof farm homes 47,594. 
Per cent of farm homes 62.1. Approximate poimlalion in farm lioiues JS7,579. 

Farmers’ institutes have not been organized in the Territory. 

IOWA. 

Population 2,231,853. Total numher of homes 480,878. Number of faim homes 
223,525. Per cent of farm homes, 46.5. Approximate po])u1atioii in farm homes 
1,0.37,811. 

I)ireeU)r of institutes. — J. C. Simpson, Secretary of the vStaU' Board (vf Ap’iculturo, 
D(*s Moines. 

There is no central organization or Shite snperintendcmt of farmers’ 
institutes in Iowa, but each county is entitled to organize an institute 
when forty or more farmers meet and (‘hvt a president, seiu’etaiy, 
treasurer, and an executive committee of not less than three outside of 
such otticers, and hold an institute remaining in session not less than 
two days in each year. Upon presenting proof to the county auditor 
of such organization and such institute having been hekb and an item- 
ized statement showing the manner in which the money used has l)een 
expended, it is the duty of the county auditor to certif y the statement 
to the auditor of the State, wlio upon receipt of such certification is 
required to remit to the treasurer of the county his warrant not to 
exceed $75 in any one year. 

The absence of any Shite organization, or central office, or board of 
control has made it difficult to secui’o data respecting the woi’k. The 
secretary of the Shite department of agriculture has made an estimate 
of the attendance. There are 99 counties in the State, each of which 
is entitled to $75 for institute purposes, making the appropriation 
available $7,425. Sixty-four counties held institutes this year— 50 
two days, and 14 three or more days. The tohil niimlier of sessioirs 
was 348. The attendance is given at 17,750. No report is published 
of the institute proceedings. 
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KANSAS. 

Population 1,470,495. Total number of homos 321,947. Number of farm homes 
167,006. Per cent of farm homes 61.9. Approximate population in farm homes 
763,186. 

Director of institutes. — J. T. Willard, Director Agricultural Experiment Station, 
Manhattan. 

The legislature of 1903 passed an act providing for the formation of 
county farmers’ institute associations. Su(*h association under this act 
shall consist of a president, vice-president, secretary and treasurer, 
and it must adopt a constitution and by-laws for its government. The 
county institute association is entitled to the sum of $50 from the county 
to defray the legitimate expenses of a two days’ institute, and the legis- 
lature has provided in addition an appropriation of $2,000 per year to 
the State agricultural college, to he used in paying the expenses of the 
members of the college faculty and experiment station who attend 
institutes. The duties of State directors are performed h^^ the chair- 
man of a committee appointed by the president of the college on insti- 
tute work. Ninety-two institutes were held during the year, composed 
of 204 sessions. Eighty-two of the institutes were one-day and 10 
were two-day. The total attendance was 38,085. Tlie number of 
speakers upon the Stiite corps was 10. The college and station staffs 
attended 90 institutes, giving 200 days of their time. The chairman 
of the Stat(‘ institute committee arranges the dates, places, and pro- 
grammes for institute meetings. The said (‘orps of lecturers is (*om- 
pos(Hl of mem hors of the college faculty and station force. The 
proceedings are not published except brief abstracts by the farm 
fmpers. 

KENTUCKY. 

Population 2,147,174. Total nunibor of homes 437,054. Niiinlx^r of farm homes 
234,821. Per cent of farm homes 53.7. Approximate population iji farm homes 
1,153,032. 

Director of institutes. — I. B. Nall, Commissioner of Agriculture, Frankfort. 

Kentucky has no specific farmers’ institute law. The work is con- 
ducted under authority given in the general law proscribing the duties 
of the State bureau of agriculture in which the commissioner is 
directed to ‘^promote and encourage, as far as practicable, societies 
and other associations in the several counties.” Eight institutes were 
held during the year, attended by 2,000 jKsrsons. Eleven lecturers are 
upon the State institute force. Three of these are from the agricul- 
tural college and experiment station staffs, who attended five institutes, 
giving in the aggregate fifteen days of their time to institute work. 
The sum of $13,000 is annually appropriated to meet the expenses of 
the bureau of agriculture. Of this sum $1,200 was appropriated by 
the bureau for institute purposes. The x)roeeedings are edited by the 
State director and printed in supplement form, and circulated by the 
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leading agricultural papers in the State. The county papers also 
inclose these supplements, distributing them among their subscribers. 
About 8,000 copies of the proceedings of each institute were printed 
and circulated in this manner during the past year. 

The work of arranging for institutes in the several counties is in 
the hands of the superintendent, who cooperates with local farm clubs 
in arranging the dates, places, and programmes, the State furnishing 
such additional lecturers as may be necessary. Tlui dates, places, and 
spi^kers are announced as soon as the programme has been pr('pai*ed 
through the State agricultuml papers as well as b}^ means of local 
publi(5atiuns. 

LOUISIANA. 

Population 1,S81,625. Total number of homes 284,875. Number of farm homes 
114,214. Per (‘ont 40.1. .Approximate population in farm homes 554,031. 

Director of insti tub's. — J. (1. Lee, Commissioner of Agrieulture, Baton Rouge. 

Under the constitution of 1898 the Louisiana State board of agi'i- 
ciilture and immigration were given control and direction of all State 
agricultural organizations and State farmers’ institutes. The ])oard 
organized a farmers’ institute committee, composed of the president of 
the Louisiana State University, the dire(‘tor of the State experiment 
station, and the commissioner of agriculture and immigration. Two 
thousand dollars is annuall}^ appropriated for institute work. The 
commissioner of agriculture and immigration is the executive officer 
of the Shite committee on farmers’ institutes, and has dire(*t control of 
the work of organizing and conducting institutes in the seveml dis- 
tricts. The commissioner reports 18 persons on the State institute 
lecture force. Fifty institutes were held last year. Forty-eight were 
one-day and two were three-day, aggrc^gatiiig 184 sessions. The total 
attendance was 18,245, The amount appropriated for institute pur- 
poses was $2,090, Three thousand live hundred copies of rc^ports of 
institute proceedings were printed and distributed. Permanent insti- 
tute clu))s with a president and secretarv, with one vicT-president from 
each ward of the parish, constitute the local organization. The iiisti- 
tuto director cooperates with the local authorities in arranging dates, 
places, and prograiuracs for institute meetings. The State direc‘4or of 
institutes is appointed by the governor for a period of four years, and 
is also (‘ommissioner of agriculture and immigration. 

MAINE. 

Population 694,466. Total number of homes 163,344. Number of farm homes 
57,153. Per cent of farm homes 35. Approximate i>opnlation in farm homes 
243,063. 

Director of institutes, — A. W, Gilman, Commissioner of Agriculture, Augusta. 

In Maine under the act creating the State department of agriculture, 
and providing for the appointment of a commissioner of agriculture, 
the commissioner is required to ^‘hold or cause to be held two farm- 
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ers’ institutes in each county annually, and as many more as the 
appropriation therefor will allow.” Three thousand dollars is annu- 
ally appropriated for the institute work. During the year 40 institutes 
were held, composed of 83 sessions; 5,846 persons were in attendance. 
Nine lecturers are upon the State force. Abstracts of the proceed- 
ings ar(' prepai’ed })y the commissioner and are included in his annual 
report, of which 6,000 copies are printed. The commissioner is 
appointed by the Iegislatui*e and holds office for two years. The loca- 
tion of tln^ county mectingvS is made by the county agents, and the 
dates and programmes are planned by the State director of insti- 
tutes. Th(‘ agri(*ultural college and experiment station officers par- 
ticipabMl in the lecdiire work whenever desin'd and at times that did 
not conflict with their other duties. 

MARYLAND. 

Population 1,1 SH, 044. Total number of lunnea 242,031. Number of farm homes 
47,08t). Per ei'iit of farm homes 19.4. Approximate population in farm homes 
230,480. 

IMreetor of institiiU^s. — W, L. Ainoss, (''olle^e T'ark. 

Under tin' Stiite law tlie farmers’ institute director of Maryland is 
appointed by the t^ustee^ of the Maryland Agricultural C\)llege, and 
at least ono institute is r(‘quir(‘d to be hedd in each year in eatdi 
county of th(‘ State, and an additional one in each county if deemed 
necessary and dcsiralfle.” The institute under this act was made a 
d(‘j)artment of the Maryland Agricultural College. Forty institutes 
were h<dd last year, consisting of 116 sessions; 11,222 persons were in 
attendance. There wcu’e 7 h^cturers upon the Shite force, I’he mem- 
bers of the agricultural colh'ge faculty and of the experinnmt station 
dc\ot(*d .56 days of their time to assisting in the institute woi-k. The 
work in the several counties is condiu‘ted by a local committee, or 
county organization wherever they exist, or Ihrougb a local corre- 
spondent appointed by tlie director of institutes. Reports of the insti- 
tutes are furnished to the county papers, and enough of those are 
secured by the directoi* to supply his mailing list. The advertising 
of the im^etings is oflected through the newspapers of the State by 
sending to each a programme about four weeks before the institute in 
the county in which the newspaper is published is hold. Four thou- 
sand dollars was appropriated last year for institute expenses. The 
director each year plans a visit of representatives of the institutes in 
the several counties to sonic place of special interest outside of the 
State, as a farm, canning factory, city market, or educational institu- 
tion, each d(*legtitc being expected to write a report of what he has 
observed during his visit, and present this before the next institute 
meeting. The results from this method of verifying information have 
been very satisfactory. 
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UCASSACHUSETTB. 

Population 2,805,346. Total number of homes 613,659. Niimlier of farm homes 
36,510. Per cent of farm homes 5.9. Approximate population in farm homes 
165,515. 

Director of institutes. — J. L. IClls worth, Secretary State Board of Agriculture, 
Boston. 

The farmerH’ institutes of Massachusetts are held under a general 
law establishing the board of agriculture, which authorizes it to ^^dis- 
seminate useful information in agriculture by lectures or otherwise.” 
By a rule of the State board the secretary of the board is required to 
provide lecturers for farmers’ institukss so far as the appropriation for 
the object will allow. The board recommends ‘'that whenever any 
farmers’ organization in the State shall desire to have a course of not 
more than three lectures on any farm subject they may apply to the 
secretary of the board of agriculture for a lecturer, and the secre- 
tary, if he thinks the subject a proper one, shall furnish a lecturer, 
providing he can secure a competent person to attend on the dates 
named, and also providing that he has not already been called on dur- 
ing the year to provide lecturers for more than thirteen courses.” 

One hundred and twenty institutes, composed of 154 sessions, were 
held this 3 "oar. Twelve thousand four hundred and eighty-seven per- 
sons were in attendance, and there were 68 lecturers upon the State 
force engaged in giving instruction at these meetings. Two thousand 
dollars was appropriated for meeting the necessary expenses of the 
State lecturers. The local expenses are met hy the societies holding 
the meetings. Eight members of the agricultural college and station 
forci» deli veered lectures at 14 institutes, contributing in the aggregate 
28 days of time. The dates, places, and programmes for the meetings 
are arranged ])y the State director in cooperation with the local offi- 
cials. The agricultural societies represented on the State board of 
agriculture are the local organizations under whose auspices the insti- 
tutes are held. 

MICHIGAN. 

Population 2,420,982. Total number of homes 548,094. Number of farm homos 
202,457. Per cent of farm homes 36.9. Aj>proximate j)oj)ulatiou in tarin homes 
893,342. 

Superintendent of institutes. — L. R. Taft, Horticulturist of the Experiment Station 
of the Michigan Agricultural College, Agricultural College. 

The State board of agriculture is authorized by act of the legislature 
of 1901 to “hold institutes and to esttiblish and maintain courses of 
reading and lectures for instmetiou in the various branches of agri- 
culture, meclianic arts, domestic economy, and the x^elatod sciences.” 
The board is authorized to “formulate such rules and regulations as 
it shall deem proper to carry on the w^ork contemplated in the act, and 
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may employ bucIi agent or agents to perform such duties in connectioii 
therewith as it shall deem best.” 

Local county farmers’ institute societies are provided for in the act, 
and such societies are required to hold annually at least one institute 
of at least two days in length. To organize a local county institute 
80 (;ioty the rule of the board requires that at least twenty residents 
of the county, with()ut regard to sex, but of lc‘gal age, shall meet and 
adopt a brief constitution in harmoii}- with the State law, elect a pres- 
ident and vice-president from each township in the county, and a 
secretary, who shall also he treasurer. Such society shall furnish to 
the secretary of the board of agriculture a copy of its constitution 
and ]>y-laws, and shall transmit with the same a written agreement, 
signed by the president and secretary of the society, stating that 
the Bocietv will, for purposes of farmers’ institutes, conform to the 
rules of the board of agriculture governing su(*h institute. Within 
ten da 3 ^s after the close of each institute the secretary shall make 
a report to the superintendent on blanks to be furnished b}" the 
superintendent.” The immediate management of the farmers’ insti- 
tutes is placed in charge of a superintendent elected by the lK>ard of 
agriculture. The superintendent arranges for locating and holding 
institutes, is authorized to approve all institute societioh when prop- 
erly organized, and, after (‘onsultation with members of local institute 
so<*ieties, determine the time and place for holding the institutes and 
the subjects to bo discussed. He also d(‘sigjiates the j>erBons who are 
to attend avS lecturers, and has authority to reject from the progmmme 
local speakers or topics that arc objectionable. Ho has authority to 
call upon the faculty and instructors of the agricultural college and 
the members of the experiment stjition force for such institute work 
as may be assigned them by the ])oar(l with the consent of the 
president. 

During the past year 284 institutes were lield, consisting of 885 ses- 
sions. Two hundred and thirteen of these institutes were one-da)% 70 
were two-day, and one three-day. The total attendance was 58,037. 
There were 97 speakers upon the State lecture force. Sixteen mem- 
bers of the college faculty and of the experiment station staff assisted 
in this work. The appropriation for the expenses of the lecture force 
was $7,500. Reports containing statistics of attendance, list of officers, 
etc., and a report of the annual round-up institute, together with such 
papers as are of special excellence rend at the county institutes, are 
edited by the State superintendent, and 8,000 copies were published 
for distribution by the institute societies. A round-up of institute 
workers is held each year. 
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MINNESOTA. 

Population 1,751,394. Total number of homes 342,658. Number of farm homes 
162,393. Per cent of farm homes 44.5. Approximate population in farm homes 
779,470. 

Superintendent of institutes. — 0. C. (ire^jj:, Lynd. 

The legislature of Minnesota, by act approved April 14, 1903, 
repealed all former legislation with regard to fanneis’ institutes in 
that State, and provided for their future constitution, government, 
and support in an entirely new act composed of tifteen se<^tions. A 
board of administmtion is created by the act consisting of three mem- 
bers of the board of regents of the University of Minnesota, the presi- 
dent of the State Agricultural Society, the president of the State Dairy 
Association, and the president of the State Horticultural Society, to 
have charge of the execution of the act regulating the farmers’ insti- 
tute work throughout the State. This board of administration is 
authorized to appoint a State superintendent of farmers’ institutes 
whose term of office continues for two years. The board of adminis- 
tration, in conjunction with the superint<uident, arranges the institute 
eireiiits and determines the times and places where institutes are to 
be held. The duties of the superintendent are detin('d as follows: 
“To superintend the several iiustitutes when located as herein pro- 
vided; to engage c()in])etent instructors therefor; to reeei\e, examine, 
and report upon all l)ills for expenses and services i)aya))le from estab- 
lished appropriation; and at the end of each fiscal year to make a 
detailed report of all farmers’ institutes held und(u- his direction, w ith 
an itemized account of all expenditures under this ac*t during the year 
last pfist, to said board of administmtion.'” The board of administm- 
tion is diiH'cted to prepare and publish each year a Farmers’ Institute 
Annual. Thirty thousand copies of this pul)lieation weri' sent outlast 
year. One hundred institutes w^re held during th(' season, cemsisting 
of 238 sessions. Eighty-five institutes were one-day and 15 were two- 
day. The total attendance w^as 35,171. Thirteen lecturers w^ere 
upon the State institute' corps. The appropriation for institute 
expemses was $13,500. The college and experiment station were rep- 
resented by one member, who attended nineteim meetings, amounting 
to nineteen days of service. There arc no local county organizations 
of institutes in the State, the superintendent selecting persons in each 
locality from year to year to assist him in organizing and conducting 
the local work. 

MISSISSIPPI. 

Population 1,551,270. Total number of homes 318,948. Number of farm homes 
221,110. Per cent of farm homes 69,3. Approximate population in farm homes 
1,075,080. 
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Dinn tor of institutes.— J. C. Hardy, President Mississ4>pi Agricultural and Mechan- 
ical C/ollege, Agricultural College. 

Fanners’ institute work in Mississippi is under the direction of the 
president of the agricultural and mechanical college. There are no 
laws organizing institutes in the State excepting that which makes an 
appropriation to the agricultural and mechanical college for institute 
work. Last year 58 institutes were held, composed of 122 sessions. 
Fifty-six were one-day meetings and two were two-day meetings. The 
total attendance was 10,000. There were 15 lecturers upon the State 
lecture corps, 9 of whom were members of the college and experiment 
station staffs. The college and experiment station le(‘turers parth'i- 
pated in all the meetings that were held. One thousand fiv^e hundred 
dollars was appropriated for institute work, and 18,000 copies of insti- 
tute reports were publislied and distributed among the farmers of the 
State. 

The State director organizes the farmers in the several localities into 
clubs, and the clubs of each county into a single county club, the 
county club having charge of the local institute work. lie also fixes 
the dates and places for institutes, committing the preparation of 
the programmes and the arrangement of speakers to the county insti- 
tute club. Announcement of dates, jilaces, and speakers is made about 
one montii before an institute meeting is held, by publishing the pro- 
gramme in the county papers. The State director is appointed \)y the 
board of ti*ustees of the agricultural and mechanical college, and the 
appropriation raad(‘ by the State is payable to this board of trnst(‘os. 

A round-up mec'tiiig of institute workers was hedd this year at 
which about 100 faniKU's fi*om the v’^arious districts of th(‘ State were 
present. An effort is to he nuuh^ the coming year to organize' a per- 
manent farmers’ club in each county, to liuve charge of the local work 
connected with the farmers’ institute meetings. 

IVCISSOUBI. 

Population 3,10G,6G5. Total number of honieH 654,333. Nuinlxirof farm homes 
282,840. Per cent of farm homeH 43.2. Approxiimib^ i)opula1ion in farm homes 
1,340,079. 

Director of institutes. — George B. Ellis, Hecretary State' Board of Agriculture, 
Columbia. 

The control of farmers’ institutes in Missoun* is by law placed in the 
hands of the State hoard of agriculture, which is required to ‘‘ bold 
farmers’ institutes in different parts of the State for the purpose of 
giving instruction in agriculture.” The execution of this work is 
placed in the hands of the se(*rctary of the board. One hundred and 
twenty -seven institutes were held during the year, attended by 
25,400 persons. Thirty-one lecturers were ujion the State institute 
staff, ton of whom were members of the agricultural college faculty 
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and experiment ntiition force. These college and station men gave 120 
days of time, and were present at all of the institutes that were held. 
Four thousand dollars was appropriated the State for institute work, 
made payable to the board of agriculture. There are no permanent 
local organizations for institute purposes in the several counties, the 
director arranging each year for the institutes by (jorrespondence from 
the office with a local committee, which he appoint.. The dire<;tor 
fixes the dates and places and consults with the local committee 
respecting the programmes. Meetings are advertised by publisliing 
from two to four we(‘ks in advance the dates, places, and nami‘s of the 
speakers in the local press. A traveling institute was organized two 
years ago and was ifi successful operation during the past season. A 
railway cai- is fitted up with illustrative material and equipped with a 
lecture force furnished b}^ the college of agriculture and nuThanic tirts 
of the university and l)y the experiment station. Numerous districts 
were visited in this manner and very satisfactory institutes were held, 
the lecturers having the ad\antage of the material with which the car 
was supplied for use in demonstration. The railroads of the State 
(‘ordially cooperated in the movement and the meetings were unusually 
well attended, as appears from a comparison with the attendance of 
the previous year in which 10,000 persons were reportc‘d to have been 
present at institutes, this yc'ar the number was increased to 25,4(K). 
No reports of the institutes are published. 

MONTANA. 

Po|mliition 2415, .'J29. Total ntiiuhcr of lioines 55,889. Nninber of farm homep 
18,909. Per of faim homes 24.9. Approximate po})ulatic*n in farm homes 
00,588. 

Director of institutes. — F. Ih ]anfH‘l(l, AcTiiij^ Secretary of tlie Doard of Farinei's’ 
Institutes, Bozenmn. 

The board of administration of fanners’ institutes in Montana is 
composed of the governor of the State, the dii*ector of the Monbina 
Ex})erimeut Station, and the presidents of the Montana Registered 
Cattle Breeders’ Association, the Montana Wool Growers’ Associa- 
tion, the Montana Live Stock Association, the Montana Horticultural 
Society, the Montana State Board of Iloi-ticulture, the Montana Agri- 
cultural Association, and the Montana Dairyman’s Association. The 
officers of the board consist of a president and secretary elected by 
the board for two years. The members of this board of admin- 
istration are designated Directors of Montana farmers’ institutes 
and are authorized to hold institutes for the instruction of the. citizens 
of the State in the various branches of agriculture, and to proscribe 
such rules and regulations as they may deem host for organizing and 
conducting the same,” At least one institute shall be held in each 
county each year. The directors are authorized to designate tlie times 



668 REPOBT OF OFFICE OF EXPERIMENT STATIONS. 

and places. The local county organizations are required to provide 
suitable halls, and must furnish them with light and heat and bear 
all necessary advertising expimses. Two thousand dollars was appro- 
priated for the purpose of conducting institutes this year. Under a 
new law approved March 6, 1903, $4,000 per annum is appropriated, 
and each institute held under the authority of the board shall he 
entitled to a sum not exceeding $50 from the amount thus appropriated. 
An institute annual is authorized to be published, the cost not to 
exceed $1,500 in any one 3 ^ear. Sixteen institutes were held during 
4he year, consisting of 32 sessions. Six hundred persons were in 
attendance and 16 lecturers were upon tbcStat<" force. Four of these 
lecturers were members of the agricultural college and station staffs 
and were present at 8 institutes, contributing 32 days of their time. 

The rules of the board re(juire that the SUite shall be divided into 
districts for institute purposes. The formation of local farmers’ insti- 
tute organizations, or farmers' clubs, in the various counties of the 
State is recommended. The secretary of the board is, under their 
rules, the superintendent of fanners' institutes and has immediate 
charge of all arrangements for the farmers’ institute work over the 
State. He is required to make a report of the work of the year and 
the meetings hold to the board. Five thousand (*opies of reports of 
the institutes are i)ublished each year and distributed 

NEBRASKA. 

Population 1,066,300. Tot-al number of homen 220,947. Number of farm homes 
116,854. Per cent ot lann homes 52.9. Approxiniab‘ pojiulation in fiirih homes 
504,072. 

Director of institutes — E. A. Burnett, Director Agrieultural Experiment Station of 
Nt‘hraska, Lincoln. 

Farmers’ institutes in Nebraska are held under the general direction 
of the indusij'ial college of the University of Nebraska and the agri- 
cultural experiment station. The university employs a superintendent 
of farmers’ institutes, who is director of the experiment station. 
There is also emplo 3 ^ed an assistant superintendent who has charge of 
the field work. 

Sixt^^-five institutes were held last year, consisting of 268 sessions. 
Twenty-three institute's were one-day, 38 two-day, and 4 three-day. 
The total attendance was 25,000. Thirty-three lecturers were employed 
upon the State institute force, and $4,000 was appropriated for meet- 
ing the expenses of the work. The members of the agricultural col- 
lege and experiment station staffs assist whenever their services are 
required and tlieir duties in connection with their official positions 
permit. No report of the proceedings is published. The dates^ 
places, and programmes for the institutes are arranged by the State 
director. The local county organizations consist of a presi^nt, 



669 


FAKIffBBS’ INSTlTtJTES OF THE UNITED STATES. 

tary, and executive committee, who are intrusted with the duties of 
se<’Uring meeting rooms and providing for the payment of the local 
expenses of the institute. The State lecturers are appointed by 
authority of the regents of the university and are assigned to the 
several localities by the superintendent of institutes. The institutes 
are advertised through the local papers, by means of posters, and by 
the distribution of programmes through the mail. 

NEVADA. 

Population 42,325. Total number of homes 1 1,190. Number of farm homes 2,1(>4. 
Per edit of farm homt^ 19.3. Approximate ixopulaiion in farm homes 8,170. 

Director of institutes. — N. E. Wilson, Vice-Director of the Agricultural Experiment 
Station, Reno. 

The work of conducting farmers’ institutes in Nevada is in cliargo of 
the State agricultural experiment station. There is no law in this 
State providing for the organization or conducting of institutes. Last 
year there were held, under the direction of the station staff, three 
institutes, (jomposed of 18 sessions. Nine hundred and eighty-three 
persons were in attendance. Five State speakers comprised the lec- 
ture corps, all of whom were members of tlu' agricultural (Experiment 
station staff. The total expense was $i2P. The local organization 
consists of a local executive committee, with a p(Ermanent chairman 
and secretary. 

The arranging of dates, places, and programmes is hy the State 
director, after consultation with members of the local committee. The 
railroad compani(ES furnish free tmnsportation for all workers within 
State limits and grant reduced rates to all who attend the institutes. 
No report of the proceedings is published. 

NEW HAMPSHIRE. 

Population 411,588. ToUil iiuml)CT of lioiiics 97,1K)2. Number of farm homes 
28,271. Per cent of fanu homes 28.9. Approximate population in farm homes 
118,948. 

DirtH'tor of institutes. — N. J. Bachelder, Secretary State Board of Agriculture, 
Concord. 

The public statutes of New Hampshire require the secretary of the 
board of agriculture to ‘‘make arrangements for, give piiblu* notice 
of, and if possible personally attend the farmers’ meetings authorized 
by the Ixmrd.” Under this general authority farmers’ institutes are 
organized and conducted. Last season 18 one-day institutes, com- 
posed of 36 sessions, were held. Six thousand three himdrinl people 
were in attendance and 14 lecturers were upon the State corps. The 
total expense was $1,000, which was apportioned from the general fund 
appix)priated to the State board of agriculture. Lo<*al arrangements 
for holding institutes are made by the secretary of the board with 
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organizations, farm clubs, and agricultural and horticultural 
socj(‘tios. Two thousand copies of reports of proceedings were pub- 
lished and distributed. 

NTEW JERSEY. 

Population 1,883,669. Total nuTnl)er of homeH 415,222. Number of farm homes 
85,337. P(‘r cent of farm homes 8.5. ApproximaUi population in farm homes 
160,111. 

Director of institutes. — Franklin Dye, Secrehiry of State Board of Agriculture, 
Trenton. 

The farmers’ institutes in New tTersey are organized and conducted 
under general authority granted to the State })oaT*d of agriculture by 
the legislature. Under the act the board is authorized to ‘^employ 
suitable persons to lecture before the State board of agriculture at its 
annual or other meetings and in the counties of the State.” The exec- 
utive committee of the board has delegated the management and con- 
duct of the institutes to its secretary. Thirty-one institutes were 
held last season, made up of 119 sessions. Twelve of these institutes 
were one-day, 18 were two-day, and I three-day. The total attend- 
ance was f),<S50. Thirty-eight lectiinu's were oini)loyed during the 
season upon the State force, and $2,000 was exix^nded for meeting 
the expenses. No reporti of the proceedings is published. 

Independent institutes, averaging two meetings in each of the 
eighteen counties, >vcre held, with an attendance of about 50 each. 
Th(‘ State director usually furnishes a speakei* when reipiested to l(‘e- 
ture })efore these ind('pcndcnt or auxiliary institutes. 1'here arc no 
specific local organizations for institute work in the Stab‘. The 
director invites the members of county boards, granges, and farm clubs 
to aid him in the w ork of anunging for the county meetings. In most 
plac(‘s the dates, places, and programmes are preimred by the State 
diivctor. The local communities are expected to providi^. proper meet- 
ing rooms and pay all expenses for heat and light. The director 
atUuids almost all of tlio institutes, and in many instances takes a 
place regularly upon the x)latform as a lec^turcr, 

NEW MEXICO. 

Population 196,810. Total number of homes 46,365. NumlxT of farm homes 
13,102. Per cent of farm homes 28.3. Approximate* i>opulatiou in fann homes 
55,272. 

Director of institutes.— Luther Foster, President of College of Agrirmlture and 
Mechanic Arts, and Director (jf the Experiment Station, Mesilla Park. 

The farmers’ institute work in New Mexico is under the direction 
of the agricultural college and experiment station. There is no 
specific legislation providing for the organisiation or control of the 
institute work# The expenses are met by appropriations made by the 
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board of regents of the Oollego of Agric‘ulture and Mechanic Arts 
and of the experiment station. Throe institutes were hold last year, 
having a total of 13 sessions. Three liundred and seventy-five per- 
sons were in attendance, and five lecturers, all members of the station 
staff, giivc instruction at these meetings. The total ex])ense amounted 
to $125. No report of proceedings is published. The citizens in the 
localities where institutes are lield pay all the expenses of the meet- 
ings except those incurred ])y the State l(‘cturers. The advertising of 
the institutes is committed to the localituss in which the meetings are 
to be hold. 

NEW YOBK. 

Population 7,268,894. ToUil iinrnbor of 1,634,523. Niun])or of farm hom€*8 

227,822. Per cent of farm lioincs 13.9. A])proxiniaU* population in farm homes 
1,010,376. 

Director of institutes. — F. E. Dawley, Fayetteville. 

The director of institutes is appointed ])y the commissioner of agri- 
culture under authority of an act of the legislature creating the 
department of agriculture. Tin" law sim])ly pi-ovid(‘s for the aj)])oint- 
nxMit of the director of institutes and for the a])propriation of funds 
to conduct them, leaving the organization and management entirely in 
the hands of the Slate instilub' director. Last y(‘ar 312 institutes were 
held, made up of 1,3(53 s<»ssions. One Imndn^d and six of these insti- 
tut('s wore one-day, 202 wore two-day, and *1 were three-day. The 
total attendance was 133,528. Sixty-six lectunu’s were upon the State 
corps, and $20,000 was appropi-iated for (‘ari'\ing on the work. As 
many as five se])arat(‘ corps of speakers are in the ri(*ld at the same 
time. An annual iiuHding of the lecturers upon the State* force* has 
been hedd for tlic purpose of normal Instruction. The direeTor con- 
tcmplate^s extending the course so as to e*e>nti nue fe)r about two Avee*k.^, 
the meetings to be held at the State expe*riment station and at Cor- 
nell University. The State speakers in New York are all listed under 
the civil service, and the', director reports that there has been no 
serious trouble from the rulings of the Civil Service Ckniimission. A 
special effort has been made to develop institute lecturers, and the', 
large number of efficient men now on the New York State force is 
evidence of the success of the director in this respect. 

An annual report of institutes, amounting to 25,000 copies, was 
printed and the copies distributed by the State director and by mem- 
bers of the legislature. The loc4il, or county, organization varies. 
Usually a local committee is selected by the State director to have 
charge of the arrangements for holdi ng the county meetings. The dates, 
places, and programmes are arranged })y the director. Each local- 
ity is required to provide a hall free of expense. The State pays the 
expenses for advertising and also for lighting and heating of the hall. 
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The ditector frequently furnishes speakers for independent institutes 
that are held under the auspices of granges, farm chibs, or agricultural 
societies. The attendance at these independent institutes last year is 
reported as 2,320. 

FTOSTH CABOI.INA. 

Population 1,898,810. Total miniOer of homes 870,072. Number of farm homes 
228,881. Pt r cent of farm homes 60.5. Approximate population in farm homes 
1,145,755. 

Director of institutes. — S. L. Patterson, Cominissuuier of Agriculture, Raleigh. 

By act of assonibly it is made the duty of the commissioner of agri- 
culture of North Carolina, by and with the consent and advice of the 
board of agriculture, ^‘to hold farmers’ institutes in the several coun- 
ties of the State as frequently as may be deemed advisable in order to 
instruct the people in improved methods in farming, in the beneficial 
use of fertilizci’s and composts, and to as(*ertain the wants and neces- 
sities of the various farming communities; and may collect the papers 
and addresses made at these institutes and publish the same in pam- 
phlet form, annually, for distribution among the farmers of the State. 
He may secure such assistants as may be necessary or beneficial in 
holding such institutes.” 

Fiftecm institutes were held last year, composed of 25 sessions, and 
attended by 1,525 persons. Eight instructors were upon the State 
Iccturci force, live of whom were members of the agricultural college 
and station statfs. Representatives of these institutions attended 
every institute, giving in the aggregate 51 days of their time. Six 
hundred dollars was appropriated by the board of agriculture for 
defraying the expenses of the work. The commissioner of agricul- 
ture is elected by the people for a term of four years. One thousand 
dollars has been set aside by the board for institute purposes for the 
coming season. 

No annual report has been published. The local organization for 
the counties consists uf a chairman, secretary, and committee on pro- 
grammes. The director holds institutes upon request of the various 
localities. The local expenses are provided for by the community in 
which the instituti'. is held. Announcement of the dates, places, and 
speakers is made by publication in the newspapers and through the 
distribution of posters. 

NORTH DAKOTA. 

Population 319,146. Total niiml)er of homes 64,690. Number of farm homes 
44,112. Per cent of farm homes 68.2. Approximate population in farm homes 
217.657. 

Director of institutes. E. Kaufman, Professor of Dairying, North Dakota 
Agricultural College, Agricultural College. 

The farmers’ institute board is provided for by an act of assembly 
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approved March 13, 1903. The })oard is composed of the president of 
the board of trustees of the North Dakota Agricultural College, the 
commissioner of agriculture and labor, the director of the experiment 
station, the professor of agriculture and the professor of dairying of 
the North Dakota Agricultural College. It is made the duty of the 
board ‘Ho employ a director of farmers’ institutes and sxich other 
lecturers as may be deemed necessary ; to authorize the holding of not 
less than 40 institutes each year.” 

Nineteen institutes were held last year consisting of 07 sessions. 
Three institutes were one-day, and 10 were two-day. The total attend- 
ance is reported as 2,055. The number of speakers on the State lo(*ture 
force is 11, and $1,500 was appropriated for carrying on the work. 
Four of the State speakers were members of tlie agricultural <‘ollege 
and experiment station staffs. Representatives of these institutes 
were present at 0 institutes, contrilmting 14 da} s of time. The pro- 
ceedings are publish(‘d in an institute annual, of which 10,(><H) were 
distributed at subsequent institute meetings and through tin' mail. 
The institute hoard appoints all State lecturers. An institute com- 
mittee in each county is selected by the State institute board to look 
after tb(' advertising and make such s])ecial arrungements as are nec- 
essary for the successful (‘onduct of the meetings. The dates, places, 
and programmes ar(i all arranged ))y th(‘ State', director, and notices of 
UK'etings arc published about four weeks in advance. The State 
director is appointed by the State fai’iners' institute' board for one 
season. A number of independent institutes were held by local 
farmers’ societies with an estimat'd attendance' e)f 225. The institute 
meetings are adve*rtise'd by means e)f large posters, throug*h the pub- 
lication of the programme's by local newhj^apers, and by postaI-e*ard 
invitations sent out through the mail. The aed of the legislature of 
1903 increase'd the appropriation for institute purposes te) $8,000 per 
year. 

OHIO. 

Population 4,157,545. Total iiuiiil)crof homes 941,4113. Nimil)(‘rot’ farm homes 
280,0e>8. Per cent of farm homes 29.7. Approximate jx^pulation in farm homes 
1,237,790. 

Director of institute's. — VV. W. Miller, Secretary State Board of Agriculture, 
Columbus. 

The farmers’ institute work in Ohio is organized under the pro- 
visions of an act passed April 26, 1890, and amended April 27, 1896. 
Under this act whenever “twenty or more persons, residents of any 
county in the State, organize themselves into a farmers’ institute 
society, adopt a constitution and by-laws agreeable to rules and regu- 
lations furnished by the State l>oard of agriculture; and when such 
society shall have elected proper officers and performed such other 
S. Doc. 148, 58-2 43 
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nets as may ])e required l)y the rules of the State board of agriculture, 
such society shall be deemed a body corporate.’" Not more than four 
farmers’ institute societies in any county are permitted to hold annual 
meetings imdei* the auspices of the State ])oard of agriculture. The 
secretary of the State l)oard of agri(‘ulturc has charge of the farmers’ 
institute work under tlie general direction of the board. Section 3 of 
the act provides for the maintenance of farmers’ institutes through 
the levy of a direct tax. Ohio is the only Shite that has adopted this 
method of institute support. The section is as follows; 

When a sodety orjjranizod under the provinioris of thin act nliall have lield an 
annual faruierfi’ inatitute ju(‘eting in a(‘cordaiice with the rules of the iStatt^ board of 
ajjriciiltiire, the secretary of said board shall issue certificates, one to the ])resident 
of the fanners’ instituti' siK*iety and oni* to tlie president of the State hoard of agri- 
cultuns setting forth these facts, and on the presenhdion of these certificates to the 
county auditor, he shall each year draw orders on the treasurer of the comity as fol- 
lows: Based ou the last previous national (‘ensiis, a sum ecpial to three mills for each 
inhabitant of the comity in fa\or of (lie president of tin* State hoar«l of agriculture 
and a sum ecpial to three mills for each inhabitant of the county in fa\or of the 
jiresideiit of the farmers’ institute society, where but oik‘ society is organized; but in 
counties V here then' are more than one farmers’ institute society organized under 
the [irovisions of this act and holding meetings under the auspices and by the direc- 
tion of the State board of agriculture, the said three mills for each inhabitant shall 
bo equally apportioned among smh societies, and ^^arra^tB in the proper amounts 
issued to the respecti\e pr<‘sid(‘nts, and tlie treasurer of the (“oiinty shall ]>ay the 
same from the eoimty fund: VrovnUd, That in no county shall the total annual sum 
exceed two huiidre<l and lifty dollars: And yuonV/nf /'aW/a r, That the payiru'nt to 
any institute society shall not excecMl the exiiense, as per detailed statement, jiro- 
vided in section four of this act. 

The act, it will b(^ seen, provides permanent county institute' organ- 
ization and secures to eacli a substantial fund for siq)port. The State 
board of agriculture, under rules which it is authorizt'd to proscribe, 
gives s})eeilic instructions for tin* formation of loeal societi(*s and 
directs ho^v reports shall be made out, and diri*cts the details to be 
observed in conducting tiicir institute meetings. The State lecturers 
are required to devote their thin* and efforts to the discussion of such 
sidqeets as are designated by the institute law, nanndy, farming, 
sto(‘k raising, fruit culture, and all branehes of Imsiness connected 
with the industry of agriculture.’" 

Two hundred and sixty-three mstitutes were held last year consisting 
of 1,250 sessions. All of these were two-day institutes. Eighty-one 
thousand seven hundred and fifty -two persons were in attendance. 
The State teaching force consisted of 29 members and the total 
expense incurred was $10,981. Ten thousand copies of reports of 
the proceedings were published and distributed. All of the local 
expenses are met by the counties from their jxirtion of the per capita 
tax. The dates and places for institutes are arranged by the State 
director, and the programmes arc submitted to him by local societies 
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for appro viil. The dates, places, and speakers are announced about 
forty days in advance of December 1, whi(*h is the Ix^ginning of the 
institute season. The institutes are advertised locally by the county 
societies. Twenty-ei^ht independent institutes were held during the 
year by local organizations. The attendjince reported was 8,681. 

OKLAHOMA. 

P(^})ulatiou 398,331. Tctai iiimi))er of hoiuoa 88,908. Nninljor of farm homes 
63,094. Per cent of farm Iioiuch 72.6. Approximate* population in farm homes 
289,188. 

Director of institnteH, — .F. B, Thohurn, B(‘<Tetary Board of Aj^ricultnre, (Tiithrie. 

The formation of a State board of agriculture, (‘onsisting of six 
meinb(U*s and the goviumor, who is a ineml)er ex ofiicio, is authorized 
under a recent act of the Territorial legislatur(\ The six menilKU-s of 
this board are elected by d<degates from county institutes, whose 
organization is })rovided for in the act. Wherever not less than tiftcHUi 
farmers, resichmts in one county, .shall apply to the secretary of 
th(' Territory he is nM|uired to issue a charter of incorporation and 
the organization shall thereafter he known as the county farmers’ 
institut(» for such county. These county institut(\s an' r('([uired to 
liold an animal mei'ting at the county seat, at which matters })ertaining 
to agriculture shall be discussed and oni^ delegate be elected to attend 
the atinual nuading of the board of agricultuiv. These delegates at 
their annual UK'eting chad two memhers of the Shite hoard of agricul- 
ture, whose terms are for three years, and tln^ law pi-ovides that this 
hoard '"shall have supervision of the county farmers* institute sys- 
tem.” The board elects its se(*retary and assigns his duties, one of 
which is tlu' management of the farmers' institutes. 

l^ast year 29 institutes were held: Twenty-three om^-day, 5 two- 
day, and 1 three-day. There w(‘re 3tl .sessions. ()u(‘ thousand dol- 
lars was appropriated for conducting the Avork. Six spc'akers were 
upon th(^ institute force, all memhers of the agricultural college and 
experiment station staffs, and contributing twenty days of their time. 
The local expenses of the institutes are provided for by the county 
institute societies. The dates of institutes are fixed by the county 
organizations at their annual meetings, and they also assist th(^ State 
director in preparing programmes. No report of the institute pro- 
cec/dings is published. 

OBEGON. 

Population 413,536. Total nmnbt^r of homes 91,214. Number of farm homes 
36,156. Per cent of farm homes 39.6. Apprf>ximat(' ^>opiilation in farm homes 
163,760. 

Director of institutes. — James Witbycoml)e, Director Agricultural Experiment 
Station, Corvallis. 

Oregon has no law regarding farmers’ institutes. Those that arc 
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held arc under the direction of the State ag-ricultural college and 
experiment station, and are voluntary on the part of these institutions. 
Last yciir 20 institutes were held, ten one-day and ten two-day, 
the total number of sessions being (JO. Four thousand persons were 
in attendance. There were six lecturers upon the State force, all of 
whom were from the college and experiment station staffs, They con- 
tributed in the aggregate 240 days of time. The sum of $300 was 
expended in carrying on the work. No report of proceedings is pub- 
lished. The sum of $1,000 has been appropriated for institute pur- 
poses for the coming 3 H^ar. There is no regular form of organization 
for th(^ several (‘ounties. The director arranges the dates and places 
after consultation with the lo<;alities desiring institutes, 

PENNSYLVANIA. 

Population (>,.‘102,115. Total number of liomos 1,320,025. Niini])er of farm homes 
225,505. IVr i*(‘nt of farm hom(‘H 17.1. Ax>proximatc ]>opulation in farm homes 
1,077,(KJ1. 

I) irecU>r ot iuhtitntes. — A. L. Martin, Dejnity S(‘cn^Uiry of Aj;riculture, llarrishurg. 

Under the Pennsylvania law the deputy" secretary of agritnilture, 
who is appointed bv the governor for a term of four years, is also 
director of farmers’ institutes, lie is retpiired to arrange them in 
sucli manner as to time and jilacesof holditig the same as to secure the 
greatest economy and efficiency of service, and to this end he shall, in 
each county where such institutes are to be ludd, confer and advise 
with the local niemlxu’ of (he State board of agritailture, together with 
repres(*nlativ(\s duly appointed by each county agricultural, horticul- 
tural, and other like organizations, with reference t ;0 the appointment 
of speaktu’s and other local arrangements.'' 

II ) 0 institut('s are supported by biennial appropriations }>v the legis- 
latun' to the dc])artinent of ugri(*ulture. The number of institutes 
held last year wore 827, consivsting of 881 sessions. Forty-nine of 
these' institutes were one-day, 277 two-day, and 1 three-day. There 
were 58 lecturei s upon the State force. The amount appropriated for 
the support of (he institutes was $15,000. Partial reports are pub- 
lished in the annual report of the department. Thirt^^-one thousand 
six hundred copies of this i-eport are published and distributed 
annually. The Pennsylvania State College and the Agricultural 
Experiment Station were represented on the institute lecture force by 
four members, who contributed in the aggregate 108 days of their 
time and attended 58 institutes. The local organization consists of a 
county chairman, who is usually the member of the State board of 
agriculture elected by the county agricultural society, and one repre- 
sentative from each of the other county agricultural organizations. 
All of the expenses of the institute work, including the local expenses 
in the several counties, are paid out of the State appropriation* The 
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State director fixes the dates and the county committees select the 
places and prepare the programmes. About 75 independent institutes 
were held last year by farmers’ clubs, granges, and county agricub 
tural societies. The State is divided into five sections for institute 
puiposes, and the institute director furnishes three lecturers for each 
section. 

A feature of the work in this State has been the piv'scvibing of one 
or two important topics, requiring them to be placed upon every pro- 
gramme for discussion throughout the State. Tlie training of institute 
lecturers so as to increase the number of efiicient instructors in the 
institute work is made an important feature^ ])y the State director. 

POBTO BICO. 

Farmers' institutes have not yet been organized in Porto Rico. 

BHOBE ISL.ANB. 

Population 428,550. Total TUiinber of homes 94,1 79. Numhe-rof farm homes 5,638. 
Per cent of farm homes 6. Approximate population in farm h(>uu*s 25,713. 

Director of institutes. — John (i. Olarke, Sec‘rt‘tary SUih‘ Boar<l ef A jjri culture, 
rrovi(lenc(\ 

Farmers' institutes in Rhode Island an^ conducted under authority 
granted by the g(*neral assemldy in an act passed May Ph 1892, sec- 
tion 4 of which is as follows: board shall hold one agricultural 

institute in each county annually, eitlier independently or in eonnee- 
tion with any so(*iety or association, or other organization deioted to 
the same general objects, and may hold as many more as it shall deem 
ex|X'dieTit, and shall, as far as praetieabh\ (mcourage Stnte and local 
aswsociations and societies in the interest of agriculture.” The secre- 
tary of the State board of agriculture is (‘barged with the duty of 
arranging for and holding institutes, the expens{\s of whicdi are paid 
by the board out of an annual appropriation of One injsti- 

tute was held in this State, wdth a tobil attendance of 20. One lecturer 
was upon the force. The tot4il expense was $44. 

SOUTH CABOLINA. 

Population 1,340,310. Total numlK*r of homes 209,804. Numlx^r of farm homes 
152,993. Per cent of farm homes 56.7. Approximate population in farm homt^ 
759,959. 

I>in3ct(>r of institutes. — J. 8. Newman, Dirt^ctor Agri(‘ultural ExjK^riment Rtation, 
Clemson College. 

There is no special law in this State authorizing the holding of 
farmers’ institutes. Institutes, however, arc held under authority 
granted by the board of trustees of Clemson Agricultural College. A 
committee of this board makes out the programme for the year and 
appoints an officer to take charge of tlie work of conducting the meet- 
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ing8. Thirty-one institutes were held with an equal number of sessions. 
The total attendance was 8,090. Eleven lecturers were on the State 
force, and the total expense of the institutes was $1,000. Eight mem- 
bers of the (‘ollege and station staffs contributed thirty days of time 
to institute work. The programme for each institute is armnged at 
the (‘ollege before the season ])egins, and the (‘ollege pays the entire 
expenses comn'cted with the meetings. 

Nineteen institutes for negroes were conducted by the Colored Nor- 
mal Industrial, Agilcultural, and Mechanical College under the direc- 
tion of President Thomas E. Miller. The attendance' aggregated 5,700, 
and thirty -^i^ e days of the time of the college staff were given to the 
work. The expense of the' institute amounted to $150. No report of 
the proceedings was published. 

SOUTH DAKOTA. 

Po}>nlatif)n 401,570. Total jmraber of homos H3,53(). Numb(‘r of farm homes 
51,037. J*(‘r ('(‘jit of farm homes 02.2. Aj)i)roximafe population in farm homes 

249,77(5. 

There has been no h'gislation in South Dakota r(‘lating to farmers’ 
institutes and no institub's were held during* the past year. 

TENNESSEE. 

Population 2,020,015. Total number of homes 402, 53t). Number of farm homes 
220,027. P(‘r eent of farm homes 50.2. Approximate ])opulation in farm homes 
1,135,585. 

Director of institutes.— -W. W. 0^filvi(‘, (VunmissioiK'r of Agriculture, Nashville. 

Tennessee has no special law respecting farmers' institutes. An 
appropi’iation is mad(' to the department of agri(*ultur(‘. by the legis- 
lature to ])e us(*d by the conmiissioiier for institute purposes. The 
commissioner has com])l('te control of the work, selects the leeturei's, 
ari*anges the pnjgranunes, and decides the places and times for holding 
the meetings. Forty institutes were h(‘ld last year at a cost of $2,500. 
Seven members of the agricultural colh'ge and station staffs contributed 
125 days of their time' in giving instruction at institute meetings. Ten 
thousand persons are rc'ported as having been in attendance. 

The death of tlie former commissioner, who had charge of the 
institute work dui’ing thc^ past season, has made it impossible to 
secure full statistical data. A gcmeral farmers’ institute was held at 
the State Agricultural and Mechanicfxl College at Knoxville, June 23 
to 26, at which there were estimated to he about 1,200 farmers, mostly 
from eastern Tennessee. The meetings were addressed by members 
of the agricultural college and experiment station staffs, as w^ell as by 
lecturers secured fi*om other States. The appropriation for institute 
purposes for the coming year has been increased to $5,000. 
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TEXAS. 

Population 3,048,710. Total nuinborof homoH 589,291. Number of farm homes 
341,889. Per cent of farm homes 58. Approximate jiopulation in farm homes 
1,768,251. 

Director of institutes.-— K. L. Bennett, Agricultural and Mec'hanical College, College 
Station. 

The legiHlaturo at its last session made an appropriation for the 
salary of a superintendent of farmers’ institutes. The board of 
directors of the eollejre lias also set aside out of its general funds an 
amount sufficient to pay the traveling’ (‘xpens(\s of the superintendent. 
Until the pr(‘sent y(‘ar the farm<M*s" institutes were held under an 
organization known as the Texas Farmers’ Institutes. The expenses 
were nu‘t by an agricultural ])aper that paid the salary of a director 
of institut(‘s and siudi otlun* expenses as wei-e involved in carrying on 
the work. Sixty-four institutes wmv held during the year, made up 
of ISO sessions. Five thousand three hundriHl and si'venty-six persons 
were in atbmdanei' and the total cost was $2,100. 

Lo(*al institutes have becui organized iu many of the eounti(\s of the 
State. The director, however, with but few exceptions, arranges the 
dates, plae(‘s, and programmes for institute meidings. All of the local 
expcuises are met by the citizens of the eomiminity in which the insti- 
tutes are ludd, iiudiiding the entertainment of the State lecturers. No 
rt‘|)ort of proceedings is puhlish(‘d. 

Tlu're has liecui organized in this Stati^tlie Farmers' Hoys Progress- 
ive League, intmided to reach the lioys and girls out upon the farms, 
and to assist and interest them in the higher forms of agri(‘ultui*al life 
and practice. Any hoy or girl between the ages of 14 and 20, living on 
the farms oi* raiu'lu's of the southwest, can become a member and will 
he entitled to certain privileges which the constitution of the league 
provides. For the jiresent they are engaged in eultivating crops, the 
seeds of which were furnished by the Texas Farmers' Congress. A 
report of their work is to he made to the county farmers’ institute 
and prizes are offered for products that are specially meritorious. 

UTAH. 

Population 276,749. Total nnmlier of houicH 56,196. Number of farm homes 
19,529. Per cent of farm homes 34.8. Ap})roximate population in farm homes 
96,308. 

Director of institutes. — John A. Widtsoe, Director Agriiailtural Exiieriment Sta- 
tion, l.K>gan. 

Fanners’ institutes in Utah are by law under the direction of the 
trustees of the agricultural college, who are “authorized and required 
to hold institutes.” There must be held at least one institute in each 
county during each school year, at such times and such places as the 
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trustees and faculty of the agricultural college may direct. The sum 
of $1,500 is approx^riated for institute purposes, to be expended by 
the board of trustees of the college. Under the provisions of this 
act it is made the duty of those conducting institutes to encourage 
and assist in the organization of local agricultural societies. The 
course of instruction must ])e so armnged as to “present to those in 
attendance the results of the most recent investigations in theoretical 
and practi(5al agruuilture.” 

Forty institutes were lield during the 3"ear, consisting of forty 
sessions. Three thousand two hundred peo])le were in attendance. 
Ten lecturers w(u*e ux>on the State institute force, all of whom were 
members of the college faculty or experiment station staff. Five 
thousand copies of the reports of proceedings are printed and 
distrihuted. A committee of the faculty, under the direction of the 
president, arranged for all institute work. The dates, places, and 
X)rogrammos are fixed ])y tliis committee. All of the local expenses 
incurred in holding meetings are paid out of th(^ State apx)r()priation. 

VERMONT. 

Population 343,641. Total number of bomes 81,462. Number of farm homes 
32,871. Per cent of farm liomen 40.4. Approximate^ pojmlatien in farm homes 
138,830. 

Director ol institiiten — (' J. 11(41, Secretary State Jloanl of A^?riculture, East 
Harehvick. 

The farmers’ institute work of Vermont is under tlu^ control of the 
State board of agriculture. This board is composted of the governor, 
the president of the University of Vermont and State agricultural 
college, and three otlnu* x>crsons axipointed by the gov(*rnor. They 
hold office for two years. The board is required to “hold one meet- 
ing in each county annually, tind others if deemed ex})edient, and may 
emxiloy lecturers, essayists, or other aid in (*onducting said meetings, 
managing its affairs generally, and discharging its duties. At such 
meetings it shall present subjects for discussion and, among other 
topics, forestry, tree xilanting, roads, and road making.” 

Forty-one institutes were held last year, consisting of 108 sessions. 
Sixteen thousand four hundred persons were in attendance. Twenty- 
six lecturers constituted the State force, and $5,000 was apxuopriated 
for meeting the expenses. The board publishes annually 8,000 copies 
of its report, which includes the proceedings of the farmers’ institute. 
The dates, places, and programmes for institutes are arranged by the 
State director. The free use of hall is required to be provided by the 
community, the State board defraying the other local expenses. A 
number of independent institutes were held, having an estimated 
attendance of about 600. 



681 


FABMEBS’ INSTITirTEB OF THE UNITED STATES, 


vmamiA. 

Population 1,854,184. Total numl>er of homes 364,617. Number of farm homes 
170,412. Per cent of farm homes 46.8. Approximate population in farm homes 
807,758. 

Director of institutes. — G. W. Koiner, Commissioner of A^rriculture, Richmond. 

The board of a^^rieulture of the State of Virginia is required to hold 
“farmers’ institute's at such times and at such })laces throughout the 
State as it may deem ncc^essary for the advancement of agricultural 
knowledge and the improvement of agricultural methods and praidices, 
and publish and disburse such papers and addresst's read or made at 
these institutes as promise to be of value to tlie farming interests.” 

The duty of arranging for and conducting faiTiiers'' institutes is 
placed in the hands of tlu' secretary of the hoard. I^ast year 72 insti- 
tutes were held, composed of 144 sessions, attended by 18,000 persons. 
Three lecturers were upon the State force. The agricultural college 
and station staffs attended four institutes and contributed eight days 
of time. All of the ('xpenses of the institutes are borne by the depart- 
ment of agriculture. An appropriation of $3,500 has been made by 
the State board for th<' expenses of institutes durii^g the coining year. 

WASHINGTON. 

Population 518,103. ToUil number of homcn 113,086. X umber of farm homes 
3^1,031. Per ceiit of farm homes .30. Approximate pf»pulntion in farm homes 
155,480. 

Director of institutes. — K. A. Bryan, President Washin^on Agricultural C^ollege, 
Pullman. 

The law of the State of Washington, in defining the purposes of the 
Washington Agrieulturul College and School of Scitmee declares tiiat 
“one of the olqects of the State college shall be to hold farmers’ insti- 
tutes at such times and places and under such regulations as the board 
of regents may determiiKi.” An act of the Icgislatun' of 1903 requires 
that “at least one institute shall be held in each county in each year.” 

The sum of $2,500 is appropriated for institute purposes. Twelve 
institutes we're held during the past .season, attended by 1,800 people. 
Three members of the agricultural college and experiment station 
staffs were upon the State lecture courK('. and contributed thirty days 
of their time. 

WEST VIBGINIA. 

Population 958,800. Total number of homes 186,291. Numlx'r of farm homes 
94,566. Per cent of fanri iiomes 50.8. Approximate population in farm homes 
487,070. 

Director of institutes. — J. B, Garvin, Assistant Secretary of the Board of Agricul- 
ture, Charleston. 

The law of West Virginia places the control of the farmers’ insti- 
tutes in the hands of the State board of agriculture. Under this act 
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the board is required to ^‘promote and encourage as far as pmcticable 
the holding of farmers’ institutes, the organization of agricultural 
and horticultural societies and other associations in the interest of 
agriculture in the several counties of the State. * * It is 

directed to hold farmers’ institutes for the instruction of the farm- 
ers of the State in the various branches of agriculture. Such insti- 
tutes shall be held at such times and places in each year as the said 
board may direct. The said board shall make such oiders and reg- 
ulations as it may decun proper for organizing and conducting such 
institutes and may employ an agent or agents to pcu'forni such 
work in connc'ction therewith as they may deem lavst.*” The course 
of instruction in such institutes shall be so “arranged as to pre- 
sent to those' in attendance the results of the most recent investi- 
gations in theoreti(‘al and practical farming.” One hundred and 
fifty-eight institutes were held last year; 23 were one-day, 135 were 
two-day, togethei* comprising (>32 sessions. Fifteen thousand seven 
hundred and fifty p(*rsons w^erc' rej)orted in attendance. Sixteen lec- 
turers wuire upon the State force, four of whom were meunbers of 
the agricultural college and experiment station staffs, who attended 17 
institutes and contributed forty days of their time. Five thousand 
four hundred and fifty-one dollars was apj)ropriated for institute 
Work. 

There is no law recjuiring the' formation of local institute associa- 
tions, but the board of agriculture has had prepared a set of by-laws 
which th(\y rc'commend to local communities for adoption for the pur- 
pose of securing a local farmers’ institute socic'ty in every county in 
the Stat(‘. The director of institutes is appointed })v the State ])oard 
of agriculture for a pc'riod of two years. The board arranges the 
dates of the institutes and assigns two of its mem])ers to be present at 
each. The entire expense of the institutes is paid out of tlie appro- 
priation made to the State board of agi’iculturc'. The reports of the 
proceedings of the several institutes are required to be sent in to the 
secretary of the board and are printed in an agricultural periodical 
issued under the din'ction of the State board of agriculture. 

WISCONSIN. 

Population 2,009,042. Total number of homes 486,063. Number of farm homes 
169,531. Per cent of farm homes 39.8. Approximate population iji farm homes 
823,478. 

Director of institutes. — George McKerrow, Madison. 

The board of regents of th(' State University is authorized' by the 
law of Wisconsin to ‘‘hold institutes for the instruction of citizens of 
this State in the various branches of agriculture. Such institutes 
shall be held at such times and at such places as said board may direct. 
The said board shall make such rules and regulations as it may dew 
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proper for organizing and conducting such institutes, and may employ 
an agent or agents to perforin such work in connection therewith as 
they may deem best.” 

One hundred and twenty institutes were htdd durina* the year. 
Twenty were one-day institutes, 91) were two-day, and i three-day, 
aggregating 5()() sessions. The total number reported in attendance 
was 55,000. Twenty-two lecturer^ were upon the State force, two of 
whom wore members of the agriimltural college and experiment station 
stajfTs, who contributed four days of time. The amount appropriated 
for institute expenses was $12,000. Sixty thousand (*opies of the 
farmers’ institute bulletin, containing the proceedings of the institutt\s, 
w(M*e published and distributed. The local expenses of the institutes 
are provided for l)y the citizens of the community in which the institute 
is held. The meetings are pla(‘ed upon riMpiest of the various locali- 
ties. Petitions are sent in to the director of institutes and, through 
these, meetings are granted in the discretion of the State director. 
Fifteen thousand posters and 45,000 prograinm<‘s of the meetings were 
sent out from the State otfici* last year, as well as notices of institute 
meetings to all the papers in the section in whi(‘h the meetings were 
held. The arranging of tlie dates, placiN, a»'d programm(‘s is in the 
hands of the institute din^ctor, and announ<‘ements of the times, places, 
and speakers are made about one month in advance of tlie institute 
season. The special topi(*s for <liscussion last year were live stock and 
dairying. The instituh' director is (d(‘ct(‘d by the board of regents of 
the university, nominated l)y the pi'csident of th(‘ univ(*rsily and 
dean of the agricultural colh'ge, and recoiimamded by the farm com- 
mittee. lie takes a place regularly on the prog ramm(‘ as a lecturer, 
and is in the li(dd during the entire season in which institutes are held. 

WYOMING. 

Population 92,581. Total nuiiilnT of bonics 20, 116. Number of farm homes 
5,989. Per cent of farm homes 29.5. Approximate population in farm homes 
27,296. 

Director of institiitos. — Charles W. LeMis, President of the University of Wyoming, 
Ijaramie. 

Farmers’ institutes have not been organized in Wyoming, and there 
is no legislation providing for their organization or support. The 
faculty of the State University and the experiment station statf have 
undertaken to conduct a series of institute meetings during the coming 
year. 



684 EEK)BT OF OFFICE OF EXPEKIMBNT fiTATIOII8. 


Number of indiiutes held and the approximate attendance during the year ended June SO, 

ms. 


States and Territories. 

Number of 
one-day 
institutes. 

Number of 
two-day 
institutes. 

Number of 
three or 
more days 
institutes. 

Total. 

Total 
number of 
sessio>n8. 

Total at- 
tendance. 

Alabama 

22 



22 

50 

2,618 

Arizona 




2 

20 

1,000 

California 

12 

45 

3 

00 

254 

20,000 

Colorado 

0 

2 

2 

10 

20 

1,300 

Connecticut 

8 


1 

9 

26 1 

4,000 

Delaware 

21 

7 


28 

67 

4,800 

Florida 

20 

1 


21 

42 

2,900 

Georgia 

' 14 

1 


15 

32 

3,600 

Hawaii 

4 



4 

4 

160 

Idaho 

5 

12 


17 

75 

2,550 

Illinois 

1 

08 

40 

108 


42,876 

Indiana 

3 

178 


181 

858 

73,653 

Iowa 

1 

50 

14 

04 

348 

17,760 

Kunsms 

82 

10 


92 

204 

38,085 

Keninckv 

! •> 

6 


8 


2,000 

Loiiisiaiia 

48 


2 

50 

i34 

13,245 

Maine 

40 



40 

88 

5,846 

Marvdaiid 

22 

' 18 


40 j 

110 

li;222 

Massachiisetts 

120 



120 ! 

154 

12,487 

Michigan 

213 

70 

1 

284 

885 

53,037 

Minnesota 

ai 

i 15 


100 I 

238 

86,171 

Mississippi 

50 

2 


58 

122 

10,000 

Missouri 

50 

70 

1 

127 1 


25, 400 

Montana 

if) 



10 

32 

600 

Nebraska 

23 

:i8 

4 

OT) 

208 

25,<X)0 

Nevada 


3 


3 

18 

' 983 

New Hampshire 

18 



18 

1 30 

0,300 

New Jersey 

12 

18 

1 

31 

119 

0,860 

New Mexico 

1 

1 

1 

3 

13 

875 

New York 

100 

202 

4 

312 

l,36il 

138,528 

North Carolina 

15 



15 

25 

1,525 

North Dakota 

3 

10 


19 

07 

2,655 

Ohio 


263 


203 

1,250 

81,752 

Oklahoma 


5 

1 

29 

36 

Oregon 

10 

10 


20 

00 

4,000 

Pennsylvania 

49 

277 

1 

327 

831 

112,550 

Rhode Island 

1 



1 

1 

20 

South Carolina 

•f 50 



50 

50 

/ 6,700 


1 





i 8, 690 

Tennessee 




40 


10,000 

Texas 




04 

180 

5, 370 

Utah 

40 



40 

40 

8,200 

Vermont 

41 



41 

108 

10,400 

Virginia 

72 



72 

144 

18,000 

Wjishington 

3 

9 


12 


1,800 

West Virginia 

23 

135 


158 

032 

15, 7.50 

Wisconsin 

20 

99 

1 

120 

560 

55,000 

Total 

1,859 

1,637 

77 

3, 179 

9, 670 

904,054 
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Financial stcUislicsof the farmers^ imtitmes for the year ended June 30^ 1 90S. 


States and Territories. 


Alabama 

Arizona 

California 

Colorado 

Connecticut-... 

Bela ware 

Florida 

Georgia.. 

Hawaii 

Idaho 

Illinois 

Indiana 

lown 

Kansas 

Ixniisiana 

Maine 

Maryland 

Maswndiuseits . . 

Michigan 

Minncvvota 

Misgissii»iji 

Mi.ssoiiri 

Montana 

Nchniska 

Nevada 

New Hampshire, 

New Jersey 

New Mexico 

New York 

North Carolina. 
North Dakota . 

Ohio 

Oklahoma 

Oregon 

fVMisylvania 

Rhode Island. , . 
;3(aith Carolina . 

Tennessee 

Texas 

Utah 

V^ermont 

Virginia 

Washington 

West Virginia.. 
Wisconsin 


Funds appropriated 
for institutes. 


State. 


College 
and other 
funds. 


$600.00 


$60.00 

4,000.00 


386.00 

700.00 

700. 00 100. 00 

2,600.00 


1,000.00 

35.00 


1,000.00 

18,160.00 

10,000.00 

7,425.00 

2 , 000.00 

2,000.00 

8,000.00 


4,000.00 

2,0(K).00 

7.600.00 
16,500.00 

1.500.00 
4,000.00 
2,(K)0.00 
4,000.00 


1,000.00 

2,000.00 


20,000.00 

600.00 


120.00 


125. 00 


1,500.00 

16,981.00 

1,000.00 


Cost. 


Total cost. 


$600.00 

60.00 

3.400.00 

385.00 

700.00 

800.00 
2,600.0(» 
1,000.00 

35.00 

1,000.00 

18. 150. 00 

10 , 000. 00 

5.000. 00 

2.000. tX) 

2.000. 00 

3.000. (X) 

4.000. 00 

1.717.00 

5.838.00 

16.500.00 
1,5(K).(K) 
4,(X)0.00 

2.631.00 

4.000. 00 
120 00 

1.000. 00 

1,800.(X) 

125.00 
2(),0(X).00 

600. IX) 

1.158.00 

16.981.00 
l,(XX).m) 


Cost per 
session. 


$12.00 

3.00 

56.00 

19.00 

28.00 

12.00 

38.00 

22.00 
9.tX) 

36.00 


10.50 

14.00 

10.00 

15. 00 

36.00 

34.50 
16.35 

59 

50.00 
25. 86 

32.00 
82. (H) 

15.00 

6. 66 

25.00 
15. (X) 

9.60 

14.73 

24. 00 
17.30 
13 .58 


Appropria- 
tions for 
the season 
1903-4. 


$800.00 

2,700.00 

6,000.00 


700.00 
(iOO.OO 

2.500.00 

1,000.00 

150.00 
l,tXX).00 

19.650.00 

10,000.00 

7.425.00 
2,000.00 
2,000.00 

3.000. 00 

4.000. (X) 

2. 700. 00 

7.500.00 
18,000.00 

1.500.00 

6. 000. 00 
4, (XX). 00 
6,(X)0.00 
1,000.00 


2,000.00 


20,000.00 

1.000 m 

4. 000 00 
16,750.00 


15,000.00 

44.00 

2,*mo6‘ 


300.00 


1,120.00 

‘2*io6‘66 


moo 
15,000. 00 
44.00 
1 , 120.00 

2. 500. 00 

2 . 100.00 


6.00 

18.00 

44.00 

32.00 


11. 66 


1,600.00 

6,000.00 


2,600.00 

6,451.00 

12,000.00 


176,661.00 


9, 3-15. IX) 


1.500.00 

2.907.00 


2. 500. 00 

6.451.00 

12,000.00 


179,022.00 


37. 50 
26. 70 


34.50 

15.00 


933.03 


1,0(X).00 
17, 600. (X) 


1,000.00 

5.000. 00 

3.000. 00 
1,600.00 

5.000. 00 

3.600.00 

2. 500. 00 

6.000. 00 
12,000.00 


210,975.00 


Totol 
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Comparative statement of farmers' institutes. 


Appropriations. I Attendanoe. 

States aud Territories. .sioiis. 



1901 ->2. 

1902-3. 

1902-3. 

1901-2. 

1902-3. 

1901-2. 

1902-3. 

Alabama 

*600 

$600 

50 

24 

22 

2,616 

2,618 

Arizona 


60 

20 

2 

2 

350 

1,000 

(^/alifornla 

4,000 

4,000 

264 

63 

60 

20,000 

20,000 

Colorado 


385 

20 

16 

10 


1,300 

Connecticut 


700 

26 

12 

9 

5,000 

4,000 

Delaware 

600 

800 

67 

15 

28 

3,055 

4,800 

Florida 

2,-500 

2,600 

12 

22 

21 

8,300 

2,900 

GeorKia 


1,000 

82 


15 


3,500 

Hawaii * 


85 

4 

4 

4 

iso 

160 

Idaho 

im 

1,000 

75 

50 

17 

17,000 

2,550 

Jllinois * 

18, 150 

18,150 


no 

108 

39, 187 

42,876 

Indiana 

10, 000 

10,000 

858 

' 201 

181 

40,000 

78,653 

Iowa 

7, 425 

7,425 

318 

65 

64 

6,500 

17,750 

Kansas 

2,000 

2,000 

204 

102 

92 

32,460 

38.085 

Kentucky 


1,200 



8 

1,600 

2,000 

Louisiana 

2, OCX) 

2, (KK) 

i3i 

38 

50 

7,500 

13,246 

Maine 

3,500 

3,000 

83 

37 

40 

5, 920 

5,846 

Maryland 

4,000 

t,000 

116 

36 

40 

1 , .500 

11,222 

MassachusettM 


2,000 

IM 


120 

2. 176 

12, 487 

Michijfan 

7, m 

7, 500 

886 

2,55 

281 

101,(XK) 

53,037 

Minne.Mota 

16, .500 

16,500 

2iiS 

69 

100 

27, 205 

35, 171 

Mississippi 

1,500 

1,500 

122 

40 


8,000 

10,000 

Misaouri 

4,0(M) 

4,000 


104 

127 

10,000 

25, 400 

Montana 

2,0tM) 

2,000 

32 

17 1 

! 16 

1 . 200 

600 

Nebraska 

4,000 

1,000 

268 

86 

65 

25,800 

25,000 

Nevada 


120 

18 

1 

3 


983 

Ncav Hamjjshiri' 1 

1 

1,000 

36 

10 

! 18 

4,000 

6,300 

New .lersev 1 

600 

2, IXK) 

119 

17 

31 ' 

.5,000 

6,850 

New Mexico 


125 

IS 


3 


376 

New York 

20, (KX) 

20,000 

1,363 

269 

312 

94, m 

138,528 

North (’arolina ' 

322 

600 

26 

17 

15 

1,700 

1,525 

North Dakota , 

1,500 ' 

1,500 

67 

27 

19 

9, 967 

2, (WS5 

Ohio 

16. 784 

16,981 

1,250 

278 

263 1 

91,655 1 

[ 81,752 

Oklahoma. 


1,000 

36 

n 

29 

1,150 I 


( )rcgon 


300 

60 

19 

20 

8,335 1 

4,000 

Pennsylvania 

15, (KX) 

15,000 

831 

189 

327 

144,431 i 

112, 550 

Rlnxle Island 


44 

1 

1 

1 

30 1 

20 

Bouth Carolina i 

l,*()5i’ 

1,150 

50 

31 

,50 

10,100 ! 

14,390 

Tennessca* 

2,016 

2, .5(K) 



40 

i 

10,000 

Texas 


2,100 

180 


64 


5, 376 

Utah 1 

1,500 

1,500 

40 

44 

: 40 ' 


8.200 

Vermont j 

4,000 

6,(XK) 

108 

50 

41 ' 

10, (XX) 

16, 400 

ViiKinia 



; 144 

17 

72 

11, J(K) 

18,000 

Washinjrton 


2,500 ' 


31 

12 

1,500 

1,800 

West Virj?inia , 

5, (K)0 

5,451 1 

632 

75 

I 1.58 

1.5,000 

15, 750 

Wisconsin 

12,000 

12,000 1 

566 

122 

120 

18,800 

55,000 

Total 

1 

170,548 j 

187.226 , 

9, 570 

2, 764 

3, 179 ^ 

819, t)95 

904, 65-1 

_ ^ 1 


— 
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— „ 
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Number of JcctarevH cmphyed by the Stale diredori^ of farnten^ wMiiutcH (hiriny the year 

ended June SO, 190S. 


States and Territories. 

Total 
number 
of lectur- 
ers on 
the State 
for<*e. 

Number of 
mcmbiTsof 
agrrlenl- 
tural col- 
lege and 
experiment 
station 
staffs en- 
gaged In 
institute 
work. 

Number of 
institutes 
attended 
by mem- 
bers of the 
agricul 
tural col- 
lege and 
experiment 
station 
staffs. 

Number of 
days con- 
tributed to 
the insti- 
tute work 
liy the agri- 
cultural 
college and 
experiinent 
station 
staffs. 

Total 
number 
of days of 
institutes 
held dur- 
ing till' 
year. 

Reports of pro- 
eeediugs. 

Pub- 

lished. 

Number 
of copies. 


11 

H 

22 

52 

22 



Arizona 

4 

4 

2 

22 

10 

No... 


California 

23 

13 

00 

131 

111 

Yes . . . 

10,000 

Colorado 

9 

9 

10 

06 

10 

No. . - 


Couiieetieut 

21 




u 

Yes . . 

5,000 

Pehiware 

19 

4 

10 

15 

35 

No. . . 

Florida 

22 

2 

21 

30 

22 

Yes . . . 

5,(X)0 

(ieorgiu 

8 

9 

13 

16 

10 

No. . . 


Hawaii 



4 


4 

No. . . 


Idaho 

9 

G 

17 

00 

29 

Yes. . . 

0,0tK) 

Illinois 

84 


13 

23 

2.V’» 

Yes. . 


Indiana 

39 





359 

Yes.. 

600 

Iowa 



' 

142 

No... 





10 

19 

90 

2(X) 

102 

No... 


Keiitueliy 

11 

3 

5 

15 

14 


10, (KK) 

lonisiana 

13 




61 


3, 500 

Maine 

9 



40 

Yes . . 

0,(K)0 

Maryland 


7 

40 


58 

No... 









Massachusetts 

1 

8 

14 

28 

120 

No. . - 


MicliiKun 

1 97 




350 

Yes . . 

8,6o6 

Minnesfita 

1 13 ' 

1 

19 

19 

' 115 

Yes . . 

30, m 

Mississippi 

1 15 

9 

58 

‘2i) 

00 

Yes.. 

18,000 

Missouri 

' 31 

10 

127 

120 

205 

No... 


Montana 

1 10 ; 

t 

8 

32 

10 

S’es . . 

5, 000 

Nebraska 

' 33 i 




111 

No. . . 


N(‘vada 

! 5 



5 

3 



9 

0 

No... 


New Hampshire 

i hi 





18 

Yes . . 

2,000 

New .lersev 

3S 


■ 

51 

No. . . 

New Mexi<‘o. 

5 

5 

3 

13 

0 

N*)... 


New Y(»rk 

()0 1 




522 

\'es . . 

25, (KX) 

North ('arolina 

8 



5 

15 

51 

15 

No. . . 


North Dakota 

11 

4 

0 

14 

35 

Yes., 

10, (KX) 

Ohio 

29 




520 

Yes . . 

10, (KK) 

OklRhOTlUL ... 

0 

0 

7 



20 

30 


Oroju^on 

0 

6 

20 

240 

30 

No... 


Peniisvlvania 

58 

4 

58 

108 

I 0tM> 

Yes... 

31,000 

Rhode island 

1 




1 

Yes . . . 


^o^th (''nrolinn. 

12 

9 

31 

05 

5(1 

t No... 


Tennessee . 


7 

40 

125 


1 


Texas 

i ^ 





i No... 


Ctal} 

' 10 

10 



40 

Yes.. 

5,000 

Vermont 

1 20 




41 

Yes... 

3,000 

Virg^inla., .. . .... 

3 

3 

4 

8 

72 



Wasliinjjftoii 

8 

3 

12 

30 

21 



West Virf^initt 

10 

1 

17 

I 40 

293 

Yi‘s . . . 


Wisiionsin 

22 

2 

3 

i 

221 

1 Yes... 

00,000 

Total 

924 

190 

752 

j 1 , 0<)0 

4, 880 

1 

253, 700 

1 




DEVELOPMENT OF THE TEXT-BOOK OF AGRICULTURE IN 

NORTH AMERICA." 


By L, H. Hailey, 

Director of the College of Agrimlture and Agucnltural Exp(rtment Statnm of Cornell 

Uniceri^ity. 

A century and a half ago the ancienth were still dominant author- 
ities in agriculture. The finst great application of scientific t('ac‘hing 
to agriculture, at least in English, was Tull's Horse-IIoeing Hus- 
bandry, 1733, in which an attempt was made to improve tillage by 
expounding what were conceived to be its underlying jyrinciph^s and 
results. The sidentific spirit of in<iuiry grew slowly and steadil\ ; but 
it was not until the birth of the science of agricultural chemistry in 
the early years of the eighteenth century that great progrcLss was made 
in applying science to farming. Davy, Liebig, and Boussingault, 
representing thi’ee nationalities, are the prominent names in this early 
field. The principles of chemistry as applied to farming were con- 
ceived to be fundamental concepts of a rational agriculture. They 
afforde>d a central idea around which all other agricultural questions 
could be crystallized. The long-hoped-for science of agriculture had 
come. 

In the ultimate analysis of the text-books of agriculturi' one finds 
two contrasting and conflicting types of ideas — fhe idea of science 
and the idea of business or practice. Those who conceive science to 
be the fundamental and controlling idi'a in farming start the book 
with discussions of groundwork of sidence^ — chemistry, plant life, 
physics, meteorology. Most of the older books and many of the 
newer ones are of this type. Those who conceive liusiness or prac- 
tice to be the unit in agriculture start the book wdth farm manage- 
ment as explained and aided by science. The former system is applied 
science and it usually starts with heat, air, elements, chemical action, 
or physiology; the latt(U* system is scientific explanation and advice 
and stai-ts with soils, plants, or animals. One emphasizes the stand- 
point of the student, the other the standpoint of the farmer. One 
begins in the laboratory, the other in the field. The applied-science 

« An article under this title I contributed to Book Reviews, 7 (1899), No. 2, pp. 48-53. 
The present paper is based on that article, but is greatly exteruled 
8. Doe. 148, 68-2 44 
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book may make its theme either physical science or biological science. 
It usually chooses the former, particularly chemistry. The early idea 
was to combine science with practice. The present idea is to make 
practice scientific* from the beginning. 

There is a third type of text4)ook in which the distinctions between 
science and farm management are not clearly apprehended, and the 
work becomes a compound of the two main-type ideas. 

Considered as an industry, agriculture is manufacturing, buying, and 
selling. It is business. But unlike most other businesses, the oper- 
ator is j)roducer of the raw material as well as dealer in the products. 
In order to produce his wares to the best ad\ antage lie must know 
mu(*h of the principles in accordance^ A\ith which the most successful 
production must ])roceed. In other words, he must know much of the 
sciences on whi(*h agriculture is lia^ed, as physi(*s, clKunistry, Ixitany, 
and other sciences. But he should nevm* forget that tin* pi*actice of 
agriculture is an art and not a science. 

These remarks will suggest why it is that thenv is such a bewilder- 
ing divc'rsity in plan in the various text-books of agriculture. One 
reason why these text-books have not l>emi more successful in accom- 
plishing the missions for which th(‘y txrv designed is the fact that 
they look upon agriculture from tlu* academic point of view rather 
than from the* agricultural. Another reason is the attempt to make 
them “practical’’ by inserting specific directions for the performing 
of a(‘Customed farm ojierations; for these directions must necessarilj" 
be of local and temporary application, whereas priiuiples are general 
and abiding. 

More than a dozen schoolbooks of agrh'ulture wen' jmbiislu'd in the 
United States prior to the passagi* of th(' land-grant college act in 
18()2. 

The first American text-l)ook that 1 know is Daniel Adams’s Agri- 
cultural Reader, Designed for the Use of Schools, and published at 
Boston in 1 824. The preface is dated at Mount Vernon, N. II., October 
23, 1824. It is a duodecimo leather-bound book of 2fi4 pages, contain- 
ing a great number of slioi*! unrelated articles on agricultural practice 
and kindred topics. Tlu* pi*efa(*e re<*ords that “The design of a publi- 
cation of this nature was formed as early as the year 1821 ; and it was 
a satisfaction, while in the prose(*ution of it, to jK'rceive that the occa- 
sion for such a publication already begins to be felt.” This reference, 
as explained in a footnote, is to the report of a committee on crops 
of the Rockingham Agricultural Soc'iety and to the address of Theodore 
Sedgwick before the Berkshire Agricultui’al Society. lioth these 
parties urged the necessity of a book on agriculture for schools. 

The second book is apparently Taylor’s Farmer’s School Book, pub- 
lished in 1837 in Ithaca and Albany, N. Y. This is a Ifimo of 232 
pages “designed as a reading book in common schools- Children 
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may read and study in the schoolroom what they will pmctice when 
thc}^ become men. They now read the ‘ English Reader’ or some other 
collection that they do not understand or feel any interest in, and 
which, the worst of all, never gives them us(‘ful idea for the pnic- 
tical business of life.” Taylor was editor of the monthly Common 
S<jhool Assistant and author of The Distri(‘t School or National Edu- 
cation, the latter designed ‘‘to show wdiat our common schools now 
arc, wliat they ought to be, and how the peoph‘ may make them such.” 
Ilis Farmer’s School Book shirts out with general discussions of phys- 
ical s<*ience, but soon passes into consideration of farm practic<‘ and 
nianagiummt of s[)e(*itic crops. The chapter on lanup was writtmi by . 
Henry (’lay. 

1’he third })ook appears to have biam Judg(' Buel’s adaptation of 
(TCneral Armstrong's Treatise on Agri(*ultui*e, l.s:5ib There is no 
internal evidence that this work was d(‘signed for the s(*hools, although 
it Avas adaptable to that us(% ))ut it was one of llarjx'rs' S(*hool Dis- 
trict Library. The original edition was publish(‘d anonymously ‘‘’by 
a practical farmer” in 1S20 in All)any. It first ran as a serial in the 
Albany Argus, Judge Huel's pap(‘r, in iSlh. (len. John Armstrong 
was a solditu* in the K('volution and, subse(|uentl> , United States Sen- 
ator, minister to F ranc(‘, and Secretary of War. The ])()ok uiuhu* con- 
sidiU’ation tnaits th(^ subjecd, almost wholly from tlu' point of view' of 
farm practic(‘, and was an excellent treatise for its day. 

Judge Buel's Farmer’s Companion, or Essays on the Principles and 
Practice of Anuu’ican Husbandry, w'as published in ISHP. Tin* volume 
was also incor])orated in The School Library, \"ol. XVl, a s(‘ries 
“publisluHl under th(' sanction of the ))oard of ediuaition of tlu' State 
of Massachusetts.'' The book does not a])pear to ha\ e Ix^eii intended 
as a pupil's text, however. 

The first distin<-t and professed indigenous Anuudean text- book or 
treatise on agriculture appears to hav(* been Alonzo (Iray's Elements 
of Scientific and Practical Agriculture, published in N<*w York in 
1842. Its chief theme is life, the “vital priucipl(‘,” and it is the full- 
est analysis of the biological ty])e of presentation which has yet 
a})peared in our text-book literature. It gives an exciJlent outline, 
also, of the chemictil wis<loin of the time. It is too t(a*hnical (wen for 
our present-day ruml schools. 

The second real tt‘xt-book treatise appears to have been Davis’s 
Text-Book on Agriculture, copj^righted in 1847, but }>earing the pub- 
lisher’s date of 1848. It is essentially a laboratory pn^senbition of the 
subject. Of the eiglit chapters seven are conc(U*ned mostly with 
chemical matters, and even the eighth chapter contains little discus- 
sion of farm subjects. A long appendix is devoted to a discussion of 
insects injurious to vegetation. Davis’s opening sentence is this: 
‘‘Chemistry is that science which makes us acquainted with the com- 
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position and j)roperties of bodies, and the changes which take place be- 
tween the particles of matter at insensible distances from each other.” 

The next work is Doctor Rodgers’s, of Rochester, N. Y., published 
in 1848, and a second edition in 1850. It is a most complete and sys- 
tematic presentation of the applied-science idea, running through 
chemistry, geology, botany, and meteorology; and it ends with an 
attempt to present agricultural subjects. The highly illumined sym- 
bolic frontispiece well represents the animus of the work -a scroll 
reaching from the olectri(‘ heavens bearing the words Chemistry, 
botany, meteorolog}/^, agriculture.” 

A great advance was made by Professor Norton’s Elements of Sci- 
entific Agriculture, 1850. Here there was a distinct and successful 
attempt to approach the subject from the agricultural view iK)int, 
explaining rural practices by the applications of science. But even 
here the advice was very largely chemical. This was not a fault fifty 
years ago, but it seems to ])e a shortcoming when it is used in books 
of th(i present day. 

In 1851 the reading-book idea, apparently dormant since Adams 
and Taylor's time, came forward in Rev. John L. Blake’s Lessons in 
Modern Farming. This book differed widely from Taylor's, however, 
in th(' fact that it ])resents the subject from th(‘ literary side, whereas 
the earlier book presented it froirj the science and farin-pnwdice side. 
Blake had a grinit intellectual interest in rural life, as evidenced by 
his Farm and Fireside, 1852, and Farmer’s Every-Day Book, and The 
FarriKU* at Home. 

Waring’s excellent Elements of Agriculture, 1854, reminds one of 
Norton's book, although it is written inor<3 completely from the chem- 
ical point of view. The revision is dated 1868, but the general line of 
treatment remains the same; the author writes that ‘'the observation 
and experience of the intervening years have sadly clouded some of 
these fancies (of the original edition), and the veil whifdi hangs about 
the true theories of agriculture has grown harder to penetrate; the 
difficulties in the way of precise knowledge have not lessened with close 
acquaintanc('.” This frank admission is the indisputjible mark of tlie 
honest searcher for truth. It also suggests the inherent weakness of 
the atUmipt to teach agriculture under the guise of an exac't physical 
science. To those who have learned to honor the name of Colonel 
Waring as that of a practical sanitary engineer and an efficient public 
seiwant, these references to his early labors in the agricultural field 
will afford a now source of pleasure. 

Fox’s American Text-Book, Detroit, 1854, has the distinction of 
being the first text published west of New York State. The chemical 
features are strong, even in the discussion of the particular crops. It 
goes into the methods of growing the leading crops with considerable 
fullness. 
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Nash’s Progressive Farmer, 1857, is another chemical presentation 
of the subject, being even more closely confined to this view point than 
most of its contemporaries. Chemistry and fertilizing the land are 
considered to be the fundamental units. 

A translation (from the German) of An)ert D. Thaer’s Principles of 
Agriculture, by William Shaw and Ciithl)ort W. Johnson, was pub- 
lished in New York in 1846, 1848, and 1858. It was not designed as 
a text-book for schools, although it was one of the volumes of the 
Michigan District School Library. It was an important work in its 
day, of 552 large pages. Thaer (1752-1828) was one of the fir^t and 
greatest of agricultural teachei’s, experimenbirs, and writers. 

Campbell’s Manual of Scientific and Practical Agriculture, 1859, is 
a full (exposition of the chemistry idea. The second half of the book 
is devoted to detailed instructions for growing the various (*rops, 
written from the farm-practice viewpoint. Animal industry receives 
liberal space. 

It appeals to the writer that the books *of Norton, Waring, and 
Emerson and Flint are the three great historic* American text-books, 
and of these, that of Emerson and Flint seems to (*ome nearest to 
the agricultural point of view\ The book sets out with the chemical 
theme— the composition of matter, but it quickly runs into a rational 
elucidation of farming by means of scientific truths. It attempts to 
give the underlying reasons for rotation of crops, maintaining fertility 
of the land, the cultivation of particular classes of plants, the man- 
agement of stock, and similar true agricultural problems. It stands 
between the old-time applied chemistry and the new-time farm prac- 
tice. The second edition of the book, w ith no change of plan, appeared 
in 1885. 

The agricultural colleges began to (*ome to the fore in the sixties. 
Agricultural education w^as given an immense impetus. Of the text- 
books of this early period two stand out with great distinction - the 
ever-admirable works of Professor Johnson, of Yale, on How’^ th’ops 
Grow^ and How Crops Feed. The foriner first appeared in 1868, and 
a new edition in 1890; the latter, which is still in its original edition, 
appeared in 1870. These are not text-books of agricultun\ but agri- 
cultural (hemistries, and they are therefore not included in the fol- 
lowing bibliography, but they gave such an impetus to the study of 
the subject that no sketch of American agricultural education can 
be complete without a mention of them. They practically held the 
field alone until the appearance of Storer’s Agriculture in Some of its 
Relations with Chemistry, in 1887. Many hooks on agri(‘ultural chem- 
istry have appeared in this countiy, as well as some on agricultural 
botany. Mention should also be made of the excellent Elements of 
Agricultural Geology, for the Schools of Kansas, by Prof. William 
K. Kedzie, 1877. 
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In the modern text-bookH of agriculture, the agidcultural point of 
view lias been more and more emphasized. Yet the greater part of 
them start out with the theme of the composition of matter, as those 
of James, Lupton, Thompson, Gulley, Winslow, Wallace, Voorhees, 
Dawson. Of the recent texts, James’s Agriculture is the first wbrk 
since Gray’s, unless we except Pendleton’s, which makes life, or 
biology, the primary theme of the treatise. Mills and Shaw's book 
starts out wdth chenjistry, but, like James’s, it very soon picks up the 
farmer's point of view and discusses farm manag(unent. Pendleton’s 
book, which is tlie most minute and extended American text, presents 
both the biological and physical science sides, making some practical 
apjdications near the (md. 

From th(' earli<vst agitation of agricultural education the State has 
b(‘en urgcnl, directly or indin'ctly, to promote th(‘ enterprise. Arm- 
sti’ong's original treatise, 1820, was strongly commended by the New 
York State board of agriculture. Norton's was a prize essay of the 
New^ York State Agricultural Society.’' Fnierson and Flint’s was 
approved and recommended by tlie Massachusetts Sbite Iwmrd of 
agricultine. Hyerson’s was ‘‘authorized by the coun<‘il of jmhlic 
instruction of Ontario." Janes's Scientific Manual w^as published by 
the department of agri(*ultur<' of the State of Georgia. Lupton’s 
book w^as written undiu* the auspiees of the superintendent of puldic 
instruction and the eommissioner of agriculture of the State of Tim- 
nessee. (Tulh^y's First Lessons was written at the solicitation of the 
AgricultAiral Oollege of Mississippi. Mills and Shaw's was auth- 
orized by the honorabh* th(‘ minister of education foi* use in the 
l)ublie schools of ( bitario." The plan of Voorhees's w^ork w\as indorsed 
by the New Jcrs(\y Shite lioard of agriculture and the State (Jrange. 
Robins's edition of Dawson is puf)lished under the authority of the 
Protesbint commit t('e of the council of public instruction. James's 
book is written by th(' deputy minister of agriculture of Ontario. 
Two text-books of agrieiilture, one for pupils and on(‘ for teachers, 
have been “authorized by the advisory board of Manitoba” of tlie 
department of edue^ition; th(»se b(K)ks are Our Canadian Pniiries and 
Prairie Agriculture. 

A new^ motive appeared in the American text-books of agriculture 
in 1901, when Professor Brooks published his Agriculture, in three 
volumes, for use in a correspondence school. These volumes proceed 
from the chemical -composition idea, but soon take up the subject from 
the view point of fann practice. 

The most recent tendency in text-books of agricailture is an adapta- 
tion to the elementary <jountry schools. At list a distinctly popular 
movement has set in to introduce agrkmltural teaching into the rural 
schools. This movement is necessarily experimental, and the experi- 
tnent will be reflected in the text-books. Two types of books will 
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come into use — the information -l>ook, in which the sul)ject-matter is to 
be learned and from which recitations are to ]>e made and the nature- 
study book which will set pupils and teachers at work with actual 
things and atfairs. The former will no doubt be more popular at the 
beginning, but the latter will have the more abiding influence, because 
it rests on sound pedagogical principles. In the lower grades, general 
nature study will no doubt prove to be the most useful method of 
presentation, for this is fundarnenhil. As the grades advance, agri- 
cultural nature study can gradually be introduced. 

It is probable that the most useful book, at least for the present, 
will be one that attempts at the same time to awaken an interest in 
country life and to set the pupil at the working out of speedfle problems. 
Mere problems are too ‘"dry” to attract pupils except now and then 
under the inspiration of an extra good teachen*. On the other hand, 
mere information-giving has little teaching value and is not likely to 
arouse any important enthusiasm for the open country and the farm. 
At a iH'cent convention I heard it said, in advocacy of a certain text, 
that the book “would teach itself.'' This is a doubtful encomium. 
The book that does all the work for the pupil has Uttl(‘ abiding value. 

It is probable that no or»e syston nor one svt of texts can be made 
to work in diftennit jairts of the Ihiion. TIk^ introducing of agricul- 
ture into the rural schools is a very diflerent (juestion in the East from 
what it is in the W(‘st. In the West, and largely in tlu^ South, agri- 
culture dominates public sentiment. In th<‘ East, however, agricultural 
sentiment is far from paramount, and in some parts it is scarcely dis- 
<‘ernible. MoreoviU*, tin' theories of the relations of the university 
and agricultural college to the administration of public education are 
unlike as between some of the thirteen original States on the one hand 
and the Sialt's formed from th<‘ Northwest d Vrritory and from the 
farther West on the otlier. In most parts of tin* East the movement 
is likely to originate extraneously to the public school sysU'm and to 
be at first, of an advisory and interest -a rousing cliaractei'. It would 
seem to lie a most curious anomaly that it is so difficult to introduce 
agricultural subjects into schools in the agricultural regions; but the 
wonder is explained when one remembers that school systems began 
with things that are extraneous to the daily life and only latterly have 
come to the point of putting into pedagogic form the things and activi- 
ties whereby men live. It seems to he the history of the evolu- 
tion of institutions that they hav(‘ begun at th(' to{) and worked down- 
ward to the common and homely aflairs of life. This movement for 
the teaching of agricultures in the schools, in other words, is the expres 
sion of the desire to put the schools in line with the activities of the 
people. Neeiesaarily, the agricultural instruction will attain the great- 
est prominence in those regions in which agriculture itself attains to 
the greatest importance. 
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Whether it is wise to foree ai^riculture into the common schools is 
a question for serioUvS consideration. Agricultural and rural subjects 
should be introduced largely, if at all, for the purpose of training the 
mind and of putting the pupil in sympathy with the things with which 
he lives. If the great body of teachers of any State are not in sym- 
pathy with the teaching of agricultural subjects and have no knowledge 
of tJie r), it would seem that little can be gained by forcing such sub- 
jects on them. The work must begin farther back — by arousing the 
pupils, the teachers, the parents. These are ({uestions of procedure to 
be worked out in eatdi great geographical region. The next few years 
are likely to constitute an epoch of experiment from which permanent 
good can not fail to come. In the meantime, we must not be impatient. 
The elementary text-book of agriculture will be only one factor -and 
sometimes a very small factor - in this new d(‘vel(>pment. 

Of course, the best view of the subjec't of text-book literature is to 
be had by examining th(' ))ooks, but there are few libmries in which 
all these works can be seen. Therefore, J have })rought together ii 
chronological list of all American text-books of agricailtnre with which 
I am acquainted, together with transcriptions of their tallies of con- 
tents, It is an int(‘resting and suggestive record. Efforts enough 
haVe been mad(', but they have falhm short of anti(*ipations. Before 
text-books wc need teachers, and we must appeal to the (hild through 
his interest in nature rather than b'chnically in the farm. 

The full contents an' given in place of reviews, in ord(‘r to show the 
way in which the subj(M*t is approached and handled. Most of these 
books are in tli(‘ author's library. 

CHRONOLOGICAL BIBLIOGRAPHY OF NORTH AMERICAN TEXT- 
BOOKS OF AGRICULTURE. 

1824. Daniei. Adams, M. D. The Agricultural Reader, Designed 
for the Use of Schools. Boston, 1824. Published by Richardson 
& Lord. Pp. 2b4. 

The lx)ok in not divided int<j chapters. It eonhiinn alxmt 70 iirtioleH, mostly on 
agri(‘ulturiil ])racti<*e. Then^ an* a few poeiiiH; also a glossary. The hook opens 
with an “explanation of teriris/' and it is designed that t)ie greater part of thei^e 
explanations be committed to memory. 

1887. J. Orville Taylor. The Farmer’s School Book. Published 
at the ‘‘’Uommon School Depository,’' Albany; and by Mack, 
Andrus & Woodruff, Ithaca. Pp. 232. 

Introduction. Chapter I, Chemistry — General Principles; Chapter II, Caloric; 
Chapter III, Oxygen; Chapter IV, Nitrogen; Chapter V, Atmosphere; Chapter 
VI, Carbon — Carbonic Acid; Chapter YU, Light — Electricity; Chapter VIII, 
Hydrogen; Chapter IX, Water; Chapter X, The Earth; Chapter XI, How Tillable 
I^ids are Made; Chapter XII, The Composition of Amble Unds; Chapter XIII, 
V^etable Nutriment; Chapter XIV, Properties of Mixed Earths and Their Onlti- 
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vation; Chapter XV, The Natiirt' of Manures — Varieties; Chapter XVI, The 
Nature of Manures — continued; Chapter XVII, 8tinmlating Manures — Lime, 
Plaster, Ashes, and Marl; Chapter XVIII, Improvement of the Soil; Chapter XIX, 
Succession of Crops; Cha])ter XX, CJrasses; Chapter XXI, Grasses — continued; 
Chapter XXII, Hemp; Chapter XXIII, Hops; Chapter XXIV, Ruta-baga; Chap- 
ter XXV, Pasture; Chapter XXVI, The Culture of Silk; Chapter XXVII, History 
of Silk; (Chapter XXVITI, Bilk — continued; Chapter XXIX, Sugar Made from 
Beets; Chapter XXX, Beet Sugar — continued; Chapter XXXI, Best Breeds of 
Cattle; Chapter XXXIl, The Different Breeds of Neat Cattle Compared; Chapter 
XXXIII, On Buying and Stocking a Farm with Cattle; Chapter XXXIV, The 
Cow — Raising Calves; Cha])ter XXXV, Working Oxen; Chapter XXX VI, Pas- 
turingCattle; Chapter XXXVII, Soiling Cattle; Chapter XXXVIII, Stall- Fex*ding 
Beef Cattl(‘; Chapter XXXIX, Milch Kine; Chapter XL, The Pasture and Other 
F<K>d Best for Cows, as Regards Their Milk; Chaj^ter XLI, Tht‘ Management of 
Milk and Cream — Making and Pn'serving Butter; (’hapter XLIl, Making and 
Ih'eserving Chet^se; Cha))ter Xhlll, Swine; ChaptiT XLTV, Diseases of Cattle; 
Chapter XLV, Diseases Peculiar to Oxen, Cows, and Calves; Chapter XLVI, 
Diseases of Horses; Chapter XLVII, Sheep; Chaider XLVIII, Sheep — continued; 
Chapter XLIX, The Farmyard; Chai>ter L, The Farmyard — continue<l. 

John Aumstik^no. A Treatise on Agriculture: Comprivsing a 
Concise History of its Origin and Progress; the Present Condition 
of the Art Abroad and at Home, and the Theory and Practice of 
Husbandry. To which is added a Dissertation on the Kitchen and 
Fruit Carden. With Notes by rl. liuel. llarp^'r & Bros. Pp. 282. 
No, 88 of ‘^S(*hool District Li))rarv.’' 

(liapter 1, of the Rise and Progress of Agricultun*; Cdiapter II, of the Actual 
Slatt‘of Agriculture in Europe; (^hapter 111, Theory of Vegetation; Chapter IV, of 
the Analysis of Soils and of the Agricultural Relations Between Soils and Plants; 
Chapter V, of Practical Agriculture and its Ncnessary Implements; (diapter VI, of 
Manures, Their Management and Application; Chapter VII, of Tillage and the 
Principles on whidi it is Founded; (Impter VIII, of a Rotation of Crops ami the 
Priucipkvs on which it is Founded; Chajder IX, of the Plants Recommended for 
a CVuirse of Crops in the Preceding Chapter and Their Culture; Chapter X, of 
Other Plants Useful in a Rotation of Crops an<l Adapted to Our Climate; Chapter 
XI, of Meadows; Chapter XII, of Farm Cattle; Chapter XIII, of the Dairy; 
CUiapter XIV, of Oniiards; Chaj>ter XV, of the Kitchen (harden; Chapter XVI, 
ot the Fruit Carden. 

1842. A 1 . 0 NZ 0 (tray, a. M., Teacdier of Chemistry and Natural His- 

tory in Philips Academ}^ Andover, Mass. Elements of Scientific 
and Practical Agriculture, or the Application of Biology, Geology, 
and Chemistry to Agriculture and Horticulture. Intended as a 
Text-Book for Farmers and Students in Agriculture. Van Nostrand 
& Terrett, New York. Copyright 1842. Pp. 368. 

Intrtxiuction. Part First is “Biology of Plants:^’ Chapter I, The Vital Prin- 
cii>le; Chapter II, Influence of the Atmosphere, Water, and Otlier Agents upon 
the Vital Principle, as Connected with the Phenomena of Vegetation; Chapter 

III, Productions of the Vital Principle- Their Character, Composition, Sources, 
and Assimilation. Part Second is “Geology and Chemistry of Soils:” Chapter 

IV, Rocks and Their Relation to Vegetation; Chapter V, Soils and Their Relation 
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to Vegetation; Chapter YI, Improvement of the Boil; Chapter VII, Improvement 
of the Boil by ManureH and Tillage; Chapter VIII, Practical Agriculture; Chapter 
IX, Horticulture. 

1848. N. S. Davib, M. D. a Text-Book oa AgTiculture. Samuel 
S. & William Wood, New York. Bp. 187. Illustrated with pictures 
of chemical apparatus and of insects. 

Chapter 1, Agricultural Science: (1) Agents Productive^ of Chemical Changes 
in Matter (Caloric, Attraction, Light, KU'ctricity), (2) Classification "of Bodies, 
(3) Chemical Nomenclature, or System of Naming, (4) Laws of Chemical (\unhi- 
natioim; Chapter JI, Organic Elenumts, Inorganic Klerncnts; Chapter III, (1) 
Formation of Soils, (2) Chissitication of Soils, (3) (Vnnposition of Soils; Chapter 
IV, (1) Coiiijiosition of Vegetables, (2) Soun'cs from which Living V^‘gctahles 
JK‘ri\c tlicir Ingn'dieiits; Chapter V, The Memis Possessed by Man for Fertilizing 
the Soil and Adapting it for the <irowth of any Crop which Il(‘ May Desire, 
the Addition of Inorganic Su]>stanees as Means of Fertilizing the Soil, Vegetiihle 
and Animal Suhstanees as F(‘rtilizers of the Soil; Chapter VI, (1) Inorganic Suh- 
stances Used as Manure, (2) Organic or Vegetal) o and Animal Manures; Chapter 
VII, The Best Modes of Anal \ zing Vegetable Suhstanc'es and Soils, witli Tables 
Showing the ( Vnnpositioii of the Various Crains, (Jrasses, Soils, etc., According to 
the Analysis of the Best Cliemists; Chaph‘r VIII, Practical Agiiculture and Horti- 
culture, (1) (h^rniination of Steeds, (2) Influence of (^aloric, Light, and Fle(‘tricity, 
(3) Description of Particular Crains, Crasses, etc., (4) Rotation of (Vo])s, (5) 
Coinu'ctioii of Farm Stock with Vegetation, (6) Selection, Rreser\ation, and Prepa- 
ration of Seeds, and the Propagation of Plants by Cuttings, laiyers, Bials, ttrafts, 
etc, A})})(‘ndix on Insects Injurious to Vegetation. 

1848. M. M. Botxjeuh, M. 1). Scieutitio Agriculture, or the Ele- 
monlHof Chemistry, (leolojry, Botany, tind Mtdeorology, Applied to 
Practical Agriculture. Illustrated by Numerous Engraving's and a 
(/Opious (xlossai'y. Erastus Dtirrow, l{oeh(*ster. Pp. 270. 

Part 1, Chemistry. (Uia])ter 1, Introduetor\ ; (4iapter 11, Light; Chapter HI, 
Ceneral Projuu-ties of Cases; Chai)t<‘r IV, Klementiiry Bodies; Chapt(‘r V, Fer- 
mentation Part 11, ecology: (3ia})ter I, Introductory; Chapter II, (iranite. 
Part HI, Botany. Chapter I, Introductor} ; (dia[>ter II, Organs and Stnieture of 
the Flower; ('ha])ter IH, Structure and Functions of the Leaf; (’hapter I\^ Cenenil 
Keniarks. Part IV, Meteorology: (diapter I, Introductory; Ohapt<*r JT, Tiain; 
Chapter HI, Various Aerial Phenomena. Part V, Agriculture: Chapter J, For- 
mation and Klements of Soils; Chaj>ter II, Metals, Metalloids, and Organic Ele- 
ments of Soils; Chapter 111, Pliysieal Properties of Soils; Chapter IV, Tillage; 
Chapter V, Stercology — Manures; Chxipter VT, Mineral Manure-s;.(4)apter VII, 
Tallies of Analyses; Cha[>ter VIIT, Analysis of Soils; ChaptiT IX, Mechanical 
Philosophy. Clossary. 

A second edition was published in 1850, of 296 pages, by Erastus Harrow, 
Kochester; C. M. Saxton, New York; J. P. Jewett & Co., Boston. It is said tlnU; 
over 3,000 copies of this s(‘cond editirm w^ere sold; and the plates were still in 
existence in 1891). 

1848. 1j. Bf.ntz, Director of the Normal Primary School of the 
Meurthe, France, and A. J. ChbAtien, of Roville, Professor of 
Rural fkjonoray in the same school. Elements of Agriculture, for 
the Use of Primary and Secondary Schools. Translated and adapted 
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to the U 80 of rural primary schools of the United States of America 
by F. G. Skinner. C. M. Saxton & Co., New York. Copyrieht 
1848. Fp. 91. 

Part I: Chapter 1, (general Notions on the Art of Cultivating the Soil and of 
the Different Objects that Exist in Nature; Chapter II, Vegetable Anatomy and 
Physiology; Chapter III, the Reproduction of Vegetables. Part II: Chapter I, 
General CVmsideration of the Soil; ChapteV II, the I^hysical Propt^rties of Soil. 
Part 111: Chapter 1, Ameliorators; Chapter II, Stimulants; Chapter 111, Manures. 

1850. tfoHN P. Morton, M. A., Professor* of Scicntitic Agriculture in 

Yale (College. Eletnents of Scientific Agricultur e, or the Connection 
Between Science and the Art of Practical Farming. Prize Essay of 
the New York State Agricultural Society. Adapted to the use of 
Schools. A. O. Moore, New York. Copyright 1850. P[). t^OS. 

I ntrofl action; Organic lOlcinentM of Plants; Inorganic Part of Plants, or Ash; 
Sources of tho()rganic Food of Plants; the Organic SuhstaiuH^s of Plants; the Soil; 
Mamires; Composition of Different Crops; Application of the Crops in Feeding; 
Milk and Dairy Produce generally; Keeapitulation; Nature of Chemical Analysis; 
Applications of Geology to Agriculture. 

Norton^s book went to a m‘cond edition in 1H51 and to a tifth in 1854. 

1851. Kev. John L. Blakk, I). I). Lc^ssons in IModern Fanning, 
or Agrieultun^. for Schools, (kmttiining Scion tifn* Exercises for 
Keeitation and El(‘gant Extracts from Rural Lit(‘ratui*e for Aca- 
demic or Family Reading. Mark II. Newman Co., New York. 
Pf). 4J2. The eoven* stamp is ^‘‘Agrieultun^ for Schools.’" 

Has no table of contents. Th(‘ lirst essavs are Moml Dignity of American 
Labor, The Harbinger of Spring, the Old Grist-mill (poem), Thanksgiving Day 
(poem), Scientith* Tcriiib in A-griculture, Agricultural Cbcmistiy, The Crc>p of 
Acorns (}»o('m), The American Ploughman, Physiological Reflections on Water, 
The SuiKTiority of E<lu< abMl Labor. 

1854. CrF.oRiiK E. Waiunc;, Jr., Consulting Agriculturist. Tlic Ele- 
ments of Agri(‘ulture: A Book for Young Farmers, With Questions 
Prepared for th(‘ Us<^ of Schools. Clark & Maynard, New York. 
Copyright 1854. Pp. 288. 

Section 1, The Plant: Chapter 1, Tntrodnetion; Chapter 11, Atmosphere; (1iap- 
ter 111, Hydrogen, Gxygen, and Nitrogen; (^hapter IV, liu organic Matter; C^hapt/cr 
V, Growth; Chaptiw VI, ProximaU' Division of Plants; Chapter VII, Location of 
the Proxiinatea and Variations in the Ashes of Plants; Chapter VIII, Recapitula- 
tion. Section II, The Soil: Chapter I, Formation and C'haracter of the Soil; 
Chapter II, Uses of Organic Matter; ChapkwIIl, Uses of Inorganic Matter. Sec- 
tion HI, Manures: Chapter I, Character and Varieties of Manure; Chapter II, 
Kxcremente of Animals; ChapUw 111, Waste of Manure; Chapter IV, Absorbents; 
Chapter V, Composting Stable Manure; Chapter VI, Different Kinds of Animal 
Excrement; Chapter VII, Other Organic Manures; Cha])ter VIII, Mineral Ma- 
nures; Chapter TX, Deficiencies of Soils, Means of Restoration, etc.; Chapter X, 
Attnospheric Fertilizers; Chapter XI, Recapitulation. {Section IV, Mechanical 
Cultivation: Chapter I, Mei*hanical Character of tho Soil; Chapter II, Underdrain- 
ing; Cliapter 111, Advantage*, of Underdraining, Chapter TV, Subsoil Plowing; 
Chapter V, Plowing and Other Modes of Pulverizing the Soil; Chapter VI, 
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Rolling, Mulching, Weeding, eti\ Section V, Analysis: Chapter I, Nature of 
Analysis; Chapter II, Tables of Analysis. The Practical Farmer, Explanation 
of Terms. 

For second edition, see entry under 1868. 

1854. Charles Fox, Lecturer on Agriculture in the University of 
Michigan. The American Text-Book of Practical and Scientific 
Agriculture, Intended for the Use of Colleges, Schools, and Private 
Students, as well as for the Practical Farmer. Including Analyses 
by the Most Eminent Chemists. El wood & Co., Detroit. Pp. 354. 

Chapter I, Introductory; Chapter II, Plants, the Air, Water; Chapter III, The 
Soil, Chapter IV, Meteorology; (iiax)ter V, Formation of Plants; Chapter VI, 
Wheat; Chapter VII, Rye; Chapter V III, Barley; Chapter IX, Oats; ChapU=*r X, 
Indian Corn; (’hapter XI, Rice, Buckwheat, Milled, (binary Crass; Chapter XIT, 
leguminous Plants — Beans, Peas, Uuitils, Vetches, and Lnj)ines; Chapter XTII, 
Grasses and other Fodder Plants, (''hapter XIV^, Clover and other Forage Plants; 
Chapter XV, Plants Cultivated for their Roots and I^iOaves — Turnips, Kohl Ihibi, 
Cabbage, Rape; Chapter XVI, Potato, .Terusalem Artichoke; Chapter XVII, 
Parsnip, (^arrot, Beet; Chapter XVllI, Sweet Potatoes, Mustard, Hops; Chapter 
XIX, Onions, Pumpkins, Tobacco, Castor-Oil Bean, Licorice, Uncommon Plants; 
Chapter XX, Teasel, Flax, Hemp, Broom Corn, Ozier Willow; Chajiter XXI, 
Fruit Trees and Vegetables, Chapter XXII, Manures; Chapter XXIII, Plowing. 

1857. J. A. Nash, Principal of Mount Pleasant Institute, Instructor 
of Agriculture in Amherst College, and Member of the Massachu- 
setts Board of Agriculture. The Progressive Farmer: A Scientific 
Treatise on Agricultiiial Chemistry and the Geology of Agriculture. 
On Plants, Animals, Manun\s, and Soils. Applied to Practical Agri- 
culture. A. O. Moore, New York. Pp. 254. 

(diaj)tcr 1, Agricultural Chemistry; Chapter IJ, Geology of Agrieulture; Cha]:>- 
ter HI, Vegetahli‘ Physiology, Chapter IV, vVnimals and their Products; Chajder 
V, Manures, Chapter VI, Practical Agriculture. 

1859. J. L. Campbell, A. M., Profcvssor of Ph 3 ^sical Science, Wash- 
ington College, Va. A Manual of Scientific and Piuetieal Agrieul- 
ture for the School and the Farm, with Numerous Illustrations, 
Lindsay & Blakiston, Philadelphia. Pp. 442. 

Chai>t<^r I, Preliminary DelinitiouH and Illustrations; Chapter II, Heat, Light, 
Electricity, Chapter III, Chemical Symlwls, Equivalents, and Nomenclature; 
Chapter IV, History and Properties of the Metalloids; Chapter V, History and 
Properties of the Metals; Chapter VI, Organic Chemistry — Chemistry of Plants; 
Ctiapter VIJ, Mineral Constituents, or Ashes, of Plants; Chapter VIII, Animal 
Chemistry; Chapter IX, Sources from which Plants Derive Their Nourishment; 
Chapter X, General Principles of Vegetable Physiology; Chapter XI, Structure 
and Functions of the Organs of Plants; Chapter XII, The Soil — Its Geological 
Origin, etc.; Chapter XIIJ, Mechanical Management of the Soil; Chapter XIV, 
Chemical Treatment of the Soil; Chapter XV, History and Properties of Special 
Manures; Chapter XVI, Application of Fertilizers— Planting and Culture of Crops; 
Chapter XVII, Culture of Indian Corn; Chapter XVIIl, Culture of Wheat and 
Oats; Chapter XIX, Planting and Culture of Potatoes; Chapter XX, Hay Crops 
and Pasture; Chapter XXI, Beans and Peas— Especially the “Southern Pea:’* 
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Chapter XXII, Culture and Management of Tobacco; Chapter XXIII, The Cotton 
Crop; Chapter XXIV, Rotation of Crops; Chapter XXV, Value of Crops as Food; 
Chapter XXVI, Animal Physiology; Chapter XXVII, Selection and Preparation 
of Food; Chapter XXVIII, Selection and Care of Stock. 

1861. James F. W. Johnston, M. A., etc. Catechism of Agricul- 
tural Chemistry and Geology. Approved by the Provincial Board 
of Education for Use in the Schools in New Brunswick. Fortieth 
Edition. Barnes & Co., St. John, N. B. Pp. 68. 

An English work reprinted. Contains 406 (piestions with answers. 

1862. George B. Emerson and Charles L. P'lint, thc' latter Secre- 
tary of the Massachusetts State Board of Agriculture. Manual of 
Agriculture, for the School, the Farm, and the Fireside. Swan, 
Brewer & Tileston, Boston. Pp. 306. 

Chapter I, Introduction; Chapter II, The Air and the (laHos in It; Chapter III, 
The Atmosphere and the Forets Acting in It; Chapter IV, Changes in the Atinos- 
j)here — Instruments to Measure them — Climate; Chapter Oi Water; Chapter 
VJ, Of Plants; Chapter VII, Elements of Plants; Chaptc^r VIII, Organic Com- 
pounds in Plants; Chapter IX, The Soil; Chapter X, Of the Subsoil; Chapter XI, 
Of Amendments; Chapter XII, Of Fertilizers; Cliapto XITl, Of Tillage; Chajder 
XIV, Preparation of I^ands; Chapter XV, Sowing, Planting, etc.; Chapter XVI, 
Culture of the Cereals; Chapter XVII, l^‘guininous Plants; Chapter XVIll, 
Esculent Rwts; Chapter XIX, the Grasses — Formation of Meadows or Cpland 
Mowings; Chapter XX, Plants used in the Arts and Manufaetiires; Chapter XXI, 
Of Rotation of Cr<>[>s; Chapter XXII, The Harvest, Chapter XXIII, Diseases and 
Enemies of Growing Plants; Chapter XXIV, Management of Farm Stock; Chap- 
ter XX The Eeoiiomy of the Farm; ('’hapter XX VH, Economy of the Household, 
(Questions. 

For second edition sw entry under 1885. 

1864. J. W. Dawson, Priiifipal of McGill University. First Lessons 
ill Scientilic Agriculture. For Schools and Private Instruction. 
John Lovell, Montreal, and Adam Miller, Toronto. Pp. V11I+ 
208. 

Chapter I, The Science of Agriculture and its Uses; Chaj)ter II, llow^ May Sci- 
enlitic Agrieulture Best Taught in Sehools; Chapter III, Chemical Combination 
and Decomposition; Chapter IV, Simple Substances of which Plants Consist; 
Chapter V, Sources of the Organic Food of Plants; Chapter VI, Structure of 
Plants; Chapter VII, Organic Compounds Produced by Plants, Chapter VITI, The 
Ashes of Plants; Chapter IX, The Soil; CliaphT X, Exhaustion of the Soil; 
Chapter XJ, Improvement of the Soil; Chapter XIT, Manures; Chapter XIII, 
Crops; Chapter XIV, Suggestions as to Practical Applications. Appi^ndix, com- 
prising Application of Meteorology to Agriculture; Directions for IVrforming 
Experiments; Rotation of Crops for Canada. 

1868. George E. Waring, Jr. The Elements of Agriculture: A 
Book for Young Farmers. Second and revised edition. Orange 
Judd Co,, Now York. Copyright 1868. Pp. 254. 

Section I, The Plant: Chapter 1, Introduction; Chapter TI, The Atmosphere and 
its Carbon; Chapter III, Hydrogen, Oxygen, and Nitrogen; Chapter IV, Earth) 
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Matter; Chapter V, Growth; Ciiapter VI, Starch, Woody Filler, Gluten, etc,; 
Chapter VII, Location of the Different Partn and Variations in the Ashes of 
Plants; Chaj)tcT VIII, liecapitulation. Section II, The Boih Chapter I, Forma- 
tion and Character of the Soil; Chapter II, Uses of Atmospheric Matter; Chapter 
III, Uses of Earthy Matter, Section 111, Manures: ChapWr I, Character and 
Varieties of Manures; (^hapter II, Animal Excrement; Chapter III, Waste of 
Manure; Chapter IV, Absorbents; CTiapter V, Com]K)sting Stable Manure; Chap- 
ter VI, Different Kinds of Animal Excrement; Chapter VII, Other Organic 
Manures; Chapter VIII, Mineral Manures; Chapter IX, Detieiencies of Soils, 
Means of Restoration, etc.; Chapter X, Atnuhspheric Fertilizers; Chapter XI, 
Recapitulation. Section Meclianical Cultivation. Chapter T, The Mechani(*al 
Character of Soils; Chapt(‘r 11, Underdraijiing; C'hapter III, Advantages of 
[Tnderdraining; Chapter TV, Subsoil Plowing; (liapter V, Plowing and Other 
Processes of Pulverizing the Soil; (/hapter VI, Rolling, Mulching, AVeeding, etc. 
Section V, Analysis: Chapter I, Analysis; Chapter II, Tables of Analysis. The 
Practical Fanner. Explanation ol Terms. 

lS7o. Egeiiton Rykkson. First Ijossons on Ajrriciiltiiiv; for Cana- 
dian Farmors and Their Families, (^op)), (’lark & (’o., Toronto. 
Copyri|>‘}it 1870. Pp. XI +216. 

Part 1, Preparatory Knowlvnlge, ChapUu* I, The Farmer and llis Profession; 
(Tiaptcr II, On llie Two Kiinls of Substances with whicli tlie Farmer has to do — 
Organic and Inorganic, Chapter HI, On the Organic Constituents ol Plants and 
Animals; Cha}»ter IV, The Fifteen Elementary Snbstanc(‘s; Chaj)ter V, Expla- 
nation ol Clieinical Terms; Chapter VI, l)(‘linitionB of tlie Acids, Eases, and Salts; 
(>ha])ter VIl, Oxygen, Hydrogen, Xitrogen, (’arhon; (noChaj)ter Vli 1 ) ; Chai>ter 
IX, Chlorine, Sulphur, Phos})h()rUh; (Tapter X, Metals- Potassium and Sodium; 
Chapter XJ, Calcium and Magnesium; ('haj»ter XU, Alumimun and Silicon; 
Chapter XIII, Aletals Employed in the Arts — Iron and Manganese; ChaphTXIV, 
Other Useful MeUils — Tin, Co{)|>ci*, Zinc, Lcuid; (TiaptcT XV, The Noble Metals — 
Mercury, Silver, Platinum, (Jold, (Miaptei XN'I, Kinds of Soils; Chapter XVII, 
Structun* of Plants and Otlices of Their Organs. Part II, Preparatory Knowdedge 
Appli(‘d: ('hapU*r XVIII, Comjrosition .of Soils and Idants and Their Rt'lations to 
Each Other; (diapter XIX, Seals Adapted to Different Kinds of (irain and Vege- 
taliles; (diapter XX, How to (\mser ve Soils; Chaj)t(‘r XXJ, Vegetable Manures; 
Chapter XXII, Ammal Manures; Chapter XXIIl, Mixed Manures; Chapter 
XXTV, Iiiorgdiiic or Miuetal Alanure's — Lime; Chajiter XXV, Inorganic or Min- 
eral Man ures—Mar Is, (iy]»suin; Chapter XXVI, Ashes; ('hapter X X VI I, Other 
Inorganic or Mineral Mamirvs; (liajder XX VH 1, Amendments, Irrigation, Drain- 
age, Subsoil Plowing; (no Chapter XXIX); Chajiter XXX, Rotation of Crops; 
Chapter XXXT, Sowing, Care, an<l Harvesting of Grain (Teeps; (drapter XXXII, 
Leguminous Crops; Chaph*r XXXIIT, Roots or Escnilent Plants; Chatj)ter XXXIV, 
Grasses, Meadows, Pasturt's; Chapter XXXV, Fruits; Chapter XXXVl, Plants 
Used in Arts and Manufaetures; Chapter XXXVII, Et‘onomy of the Farm; Chap- 
ter XXXVIII, Economy of the Household; Chapter XXXIX, Miscellaneous 
Questions and Answer's Relating to Natural History. Index and Explanation of 
Terras. 

A second edition of Ryerson appeared in 1^71 as one of the “Caua<iian Series 
of School Books.’’ There is no change except in the numbering of the chapters. 

There was another early Canadian work by Prof. Henry Youle Hind. Its title 
has been quoted to me as ‘ ‘ I^eidures on Agricultural Chemistry, or Elements of 
the Science of Agriculture,” and is said to have been published in 1850. 
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1875. E. M. Pendleton, M. D., Professor of Agriculture and Hor- 
ticulture iti the ITnivcrsity of (leorgia. Text-Book of Scientific 
Agriculture, with Practical Deductions. Intended for the Use of 
Colleges, Schools, and Private Students. A. S. Barnes & Co,, 
New York. Copyright 1874. Pp. 411). 

Part I, Anatomy and Pliy^iokjj^y of Plants, coinijrihinp: nint' oliapters. Part II, 
Agricultural Metwrology, comprising four chaptens. Part 111, Soils as Kelated to 
Physics, (‘oniprising seven chapUuu Part IV, Chemistr> of the Atmosphere, com- 
prising four ciiapters. Part V, Chemistry of Plants, comprising ten chapters. 
Part VI, Chemistry of Soils, with nine chapters. Part Vll, Fertilizers and Natural 
Manures, eight chapters. Part Vlll, Animal Nutrition, threc^ chapters. Apinm- 
dix with remarks on siM‘citic crops. 

Secoiul edition, 1877, ]>p. 448, being enlarged hy an ad(l(‘iidnm “(‘inbracing 
recent discoveries in agricultural science.” 

1878. Thomas P. Janes, (bmniLssioncr of Agriculture of the State 
of Georgia. The Farmer's S<‘ientifie Manual. Departniont of 
Agriculture, Atlanta, Ga. Pp. 108. 

Cha}»ter I, (Jencral Chtmiistr) : Chapter II, Plants — The Structure and Offices 
of Their Diffenuit Parts; (liapter III, Chemical Composition of Plaids; C4ui]>ter 
IV, Plant Fertilization; Chaj>ter V, S<a] Fertilization; Chapter VI, Soils in Tlu‘ir 
Relation to Vegetation; (^hapter VJI, FertiliztTs; Chapter VIII, Plants and Their 
Produets as P"ood for Animals; Chui)ter IX, .\gricultural Experiments; Chapter 
X, Farm Drainage; Chujder XI, Irrigation; (4uij)ter XII, Met(‘orology in its 
Relations to Agriculture; ('hapter XJll, Entomology in its Relations to Agricul- 
ture. Appendix. 

1880. N. T. Lupton, LL. 1)., Professor of CJunnistry in Vanderbilt 
Univernitv. Nashville, Tenn. Tho Elenumtary Principles of Scien- 
tist* Agriculture. Anu^rican Book Goinpany. Pp. 107. 

Chapter I, The Devehipment of Scientific Agriculture; (8iaph)r JI, The Origin, 
Composition, an<l Cdassiticatiou of Soils; Chapter Hi, The Composition of Plants; 
Chapter IV, Ooinposition and Properties of the Atmosphere; Cha]>h‘T V, The 
Sources of Plant Food and Hovt Obtained; Chapter VI, The Improvement of 
Soils; Compter VII, The I'se of Manures and Fertilizers; (Miapter VIII, Mineral 
Fertilizers; (4)apter IX, liotatioii of Oops; C4m}>ter X, The Selection and ("are 
of Live Stock. Aj)pciidix, (Questions. 

1882. Henry 'Panner. First Principles of Agriculture. Canada 
Publishing Co., Toronto. Pp. P5. (Canadian edition of a British 
book, with Canadian preface h}*^ Prof. William Brown. The first 
London edition was 1878; the second 1879.) 

("hapter I, The Boil; Chapter II, Com 2 )oaition of Crops; Chapter III, Fertility 
of the Boil; Chapter IV, Farm Manurt‘s; Chapter V, Artificial Manures; ChapttT 
VI, Natural Manures; Chapter VII, Tillage Operations; Chapter VTIi, Rotation 
of CrojM; Chapter IX, Live Btot^k; Chapter X, Food of Farm Btoc.k. Appendix. 

1883. R, 8 . Thomi*8on. Science in Farming. A Text-Book on the 
Principles of Agriculture, Including a Treatise on Agricultural 



704 KEPORT OF OFFICE OF EXPERIMENT STATIONS. 

Chemistry. Designed for use in schools, granges, farmers’ clubs, 
and by farmers and their families. Published by the Farmers’ 
Advance, Springfield, O. Pp. 186. 

Chapter I, Science in Farming; Chapter II, Science in its Elements; Chapter 
III, Science in Heat and Energy; Chapter IV, Chemistry; Chapter V, Science in 
Air; Chapter VI, Science in Soils; Chapter VII, Science in Plant Growth; Chapter 
VIII, Science in Animal Lih^ Chapter IX, Science in Foods; Chapter X, Science 
in Feeding; Chapter XI, Science in Fertilizers. 

1888. Allen Bowie Davis, late President of the Board of Trustees 
of the Maryland Agri(‘ultural College. Elementary Agriculture. 
For the use of scdiools. John B. Piet & Co., Baltimore. Pp. 
Vl+126. 

Chapters I~VI, Definitions; Chapter VH, The Object of Plowing; Chapters 
VlIl-XIII, Corn; Chapters XI V-X VI, Wheat; Chapter XVII, KiAat ion of Crops, 
Tobacco; ChaphT XVllI, Tobacco — continued; (^hapter XIX, Rye, Ergot; 
Chapter XX, Oats; C.haphT XXI, Potatoes; Cha})ter XXII, (’abbage; Chapter 
XXIJI, The Carrot — A Useful Food tor Consumptives; Cha])ter XXIV, The 
Parsnip — “It is Nerve and Brain Food;” Chapter XXV, The Onion — How Used 
In Ancient Times; Chapter XXVI, The Turnip — Its Medicinal Properties; Chapter 
XXVII, The Bean — Wholesome Food for Man and Bt'iist, ('hapter XXVIII, The 
Pea — Good for Scorbutic Humors; Chapter XXIX, Lettuce —A Promoter of Sleep; 
Chapter XXX, The Beet —Sometimes Used to Make Sugar; (fiia]>ter XXXI, The 
Eggplant — How Raised and Cooked; (^hapter XXXI I, The Tomato — Antilfilious, 
and a Preventi\ e of ("hills and Fevers; diapter XXXIII, The Strawberry — The 
Best Way to Cultivate; Chapter XXXIV, Berries — Their Hcialthfiil ness and Pt*eu- 
niary Value; Chapter XXXV, The Grape — Beneficial for the General Health; 
Chapter XXXVI, The Horse-radish and (kmimon Radish— Excellent for Diges- 
tion; Chapter XXXVII, Parsley, Celery, and Rhubarb; (Chapter XXXVJII, 
Asparagus and Poke; ("hapter XXXIX, The Baronnder — Signs of Rain; ChaptiT 
XL, Review; Chaiiter XLT, The Horse, Cow, and Hog; Chapter XLII, Agricul- 
tural Machinery — Its Uses; Chajiter XLITT, The Farmhouse; Chapter XLIV, 
Flower Gardens; Chapter XLV, Sentiments of Plants and Flowers; Chapter 
XLVI, The Geranium; Chapter XLV II, Botanical Geography ; Chax)ter XLVIJI, 
Cereals; Chapter XLIX, Zones, Tropics, and Breed Lines; Chapter L, Raising 
Poultry; (chapter LI, Sheep Raising; Chapter LI I, Fruit Trees; Chapter LIV, 
Canning; Cha])ter LV, Butter; Chapter LVI, Tlie Weather — The Moon; Chapter 
LVII, Tea and Coffee; ChapttT LVIll, Thunderstorms; Chapter LIX, Clover; 
Chapter LX, Remarks on Grasses. Appendices I and 11. 

1885. Emerson and J'liiNT. Manual of Agriculture. A now edition, 
revised by Dr. Charles A. Goessmann, Professor of Chemistry, 
Massachusetts Agricultural College. Orange Judd Co., New 
York. Copyright 1885. Pp. 284. 

Has the same chapters as the first edition (18()2), but the questions are omitted 
from the end of the volume. 

1887. F. A. Gulley, Professor of Agriculture in Agricultural Col- 
lege of Mississippi, Starkville, Miss. First Lessons in Agriculture. 
Published by the Author. Pp. 118. 

Chapter I, Composition of Matter; Chapter II, Origin and Formation of Soils; 
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Chapter III, Composition of the Soil; Chapter IV, Composition of the Plant; 
Chapter V, Plant Food in the Soil; Chapter VI, Mechanical Condition of the Soil; 
Chapter VII, Effect of Water on the Soil and Crop; Chapter VIII, Farm Drainage; 
Chapter IX, Preparation of the Land for the Crop; Chapter X, How Phints Grow; 
Chapter XI, Fertilization of the Seed; Chapter XTI, Improvement of Variety; 
Chapter XIII, Cultivation of the Crop; Chapter XIV, Manures; Chapter XV, 
Commercial Fertilizers; Chapter XVI, Care of Manure — Composting; Chapter 
XVII, Rotation of Crops; Chapter XVTII, Farm Live Stock; Chapter XIX, 
Diversified Farming; Cliapter XX, Food and Manure \"aliie of Crops. Glossary. 

A second edition, revised and enlarged, appeared in 1892, by the Rural Pub- 
lishing Company, New York. Pp. 155. Illustrated. Th<^ following cliapters 
are added: Farm Live Stock; Breeds of Horses; Breeds of t'attle, Sh(*f 3 p. 

1888. The “ABC of Agriculture,” by Mason C. Weld and other 
writers. Published by the Orange Judd Co., Ndw York. Copy- 
right 1887. Pp. 06. . 

Advertised as a Iniok “adapted to district and rural schools,” but there is no 
eYi<lence in the book that it was written as a definite text-b<3ok. 

1890. James Mills, M. A., President Ontario Agricultural College, 
and Thomas Shaw, Professor of Agriculture, Ontario Agricultural 
College. The First Principles of Agriculture. Authorized liy the 
honorable the minister of education for use in the public schools of 
Ontario. J. E. Bryant Co., Toronto. Pp. 250. 

Chapter I, Definitions and Explanations; Chapter II, The Plant; Chapter HI, 
The Soil; Chajiter IV, Tillage — Introductory; Chaptx^r V, Tillage — The Improve- 
ment of Soils; ChapU'r VI, Tillage — The Preparation of the 8(dl for the Seed; 
Chapter VII, Tillage — The Rotation of Crops; Chapter VIII, The Crops of the 
Farm — Their Growth and Management; Chapter IX, Crops f<>r Soiling; Chapter 
X, The Weeds of the Farm; Chax»terXI, Diseases of Crops, Chapter XII, Insects; 
Chapter XIII, Outlim^s of the Principles of Feeding; Chapter XTV, The Feeding, 
Care, and Management (tf Horses, Cattle, Sheep, and Swine, Cliapter XV, Breed- 
ing; Chapter XVI, The Breeds of Livestock, Cliapter XVII, Dairying; Chapter 
XVIII, The Silo and Ensilage; Chapter XIX, The Cultivation of Forest Trees for 
Shade, Ornament, and Protection. 

1891. I. O. Winslow, A. M. The Principles of Agriculture for 
Common Schools. American Book Co. Pji. 152. 

Suggestions to Teachers; Chapter I, The Substances of the Earth; Chapter II, 
Land and Water; Chaptt*r III, The Atmosphere; Chapter IV, Plants; Chapiter V, 
Fertilizers; Chapter VI, Cultivation; Chapter VII, Animals. Glossary. 

1895. R. HEiXiER Waliace, late Lecturer and Examiner in Agricul- 
ture to the Education Department of Victoria and the Victorian 
Department of Agriculture. Agriculture. Illustrated. J. B. Lip- 
pincott Co. Pp. 352. 

**This book has been written with the object of placing before tlie student and 
reader a simple statement of the principles of agriculture,” etc. Chapter I, Intro- 
duction; Chapter 11, The Natural Kingdoms; Chapter III, Forms of Matter; Chap- 
ter IV, Atmospheric Air; Chapter V, Atmospheric Air — continued; Chajiter VI, 
S, Doc, 14$, 56-2 46 
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Water; Chapter V[I, Metals; Chapter Vlll, Nonmt'tals; Chapter IX, Oxides and 
Salts, Acids and Alkalies; Chapter X, ('arV)on Compounds; Chapter XI, The Ash 
and Volatile Portion of Plants; Chap<(‘r XII, Soil Food of Plants; Chapter XIII, 
Seed -Germination; Chapter* XTV, (irowth — Office of leaves; (Chapter XV^ 
Growth — Sap Movements; Chapter X\'l, Blossoms and Their Functions; Chapter 
XYIT, Farm Seeds; Chapter XVIII, What Are Boils?; Chapter XIX, Lava and 
Peat Soils; Chai)ter XX, Humus and Stones; Chapter XXI, Pro})ertie8 of Soils; 
(yhapter XXI 1, Conditions of Fertility; Chapter XXllI, Classitication of Soils; 
Chapter XXIV, Some Constituents of Soils; Chapter XXV, Soil Physhrs; Chapter 
XX VJ, What Frost, W«‘iter,^and Air Do to Rocks; ChapttT XXVII, Removed 
Soils; Chapter XXVIII, Formation of Surface Soil and Sul)soil; Chapter XXIX, 
Soil C^hemisti'y; (^hapt(‘r XXX, Soil Chemistry — continued; Chapter XXXI, Cul- 
tivation — A M(‘ans of Enriching Land; (ffiaj)ter XXXII, Cultivation — A Means 
of (leaning the Land; diapter XXX1I1, (^iltivation — A Pre]»aration for Seed; 
Chapter XXXIV, *(\dti\ation — An Aid to Root Develo^anent ; ( ’hapter XXXV, 
Tillage; (^hapter XXXVT, Im{)IementM for Working Soils— -Plows; (Tiapter 
XXXVII, Implements for Working Soils — Chiltivators, llarrov\s, etc.; Chapter 
XXXVTll, lm})leinonts for Sowing Seed; (ffia})ter XXX IX, Implements for 
liiterculture; C}uij)ter XL, Kxhaii'^ti<m and Im])rovement of Soils; Chapter X LI, 
(flaying and vSanding, Paring aixl Burning, Marling, War])ing, (‘tc. ; Chajder XLIJ, 
Drainage; Chapter XLIII, Itrainage Systems an<i Methods; Chajder X LI V, Irri- 
gation; Chapter XLV, INIanure; diajder X LVl, The Character and Preparation 
of Farmyard Manure; Chapter XLV 1 1, Coni])osition and lCffe<‘t <>f Farmyard Ma- 
nure; Chapter XL VIIT, Food in Relation to Manure; Chapter XLIX, Other Gen- 
eral Manures; Chapter L, Phosphatic Manures; Chai)ter LI, Xitrogerjons Alanures; 
(Chapter Lll, Potash and Other Manun's; diapter LI II, Lime; Chapter LIV, 
Rotation of (Tops; (^hapter LV, Rotation for a Light Soil; Chai>ter J.Vl, Rotation 
for a (^lay Soil; (Tiapter LVll, Rotation for Loams; (Tmpter LVIII, Distinctive 
Characteristics of Crops; Chapter LIX, Wheat and R\e; Chajiter l.X, Barley; 
Cha])ter JjXT, Oats; ChajTer LX II, IMtwlow^ Grass and Meadow Hay; Chapter 
LXIII, Grass Seeds; (chapter LXIV, Beans and Peas; (Tnijit^^r LX V, J^eguminons 
Fodder (Voi)s — \' etches, Clovers, Sainfoin, Lnc<'rne; (Tiapter LX VI, Other Fod- 
der Crops; Cha}>ter LXVIl, Root (Tops — Mangel-Wurzel, Turnip; Chapter 
LXVlll, Root (Tops — Swede, Potato; Chapter LXIX, Harvesting and Other 
Machinery; ChajihT LXX, (Vmelusion. 

1895. Our ('anadian Prairies. a Description of tlie Most Nota- 

])le Plants of Manitoba; the Chief Noxious AVeeds and How to 
Destroy Them; the Trees and Wild Fruits, along with Arbor-Day 
Exercises and l^oerns. C. Blackett Robinson, ^Toronto. Copyright 
1895. Pp. 1G2. Manitolm Course of Agriculture, first series* 

Plant life in Manitoba; flowers and gardens; the flow^er of the heart (poem); 
hoAV to coll(‘et and preserve plants; how to tell the flow^ers; thirly notable plants; 
the Carmen Hill convention; Shakespe^are praises country life; Arbor Day — its 
importance to Manitoba. Aiijamdix: Key for determining plants; explanation of 
terms; four model schedules; list of thirty luitable plants — their common and 
botanical names and times of flowering; list of eleven noxious weeds of Manitoba; 
list of fourteen wild fniits of Maniflffia; list of sixteen forest trees of Manitoba. 

1895 (?). Prairi('. Agriculture. Containing a List of Chemical Ex- 
periments; A Series of Experiments on the Growth of Seeds; A 
Description of How Plants Grow; A Sketch of the Formation of 
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the Prairie Soil by Water and lee Action; An Ace(»iint of Farm- 
in^ Operations and of Crops Adapted to Manitoba; A Description 
of Diseases of Crops, of Insects, and of Birds; An Account with 
Illustrations of the Breeds of Horses, Cattle, Sheep, Swine, and 
Poultry Adapted to Manitoba; Advantages of Mixed Farming. 
The Consolidated Stationery (k>., M^innipeg. P]). M59. Manitoba 
Course of Agricultur<% second series. 

The work of the faruier; chemical (*xperimentH h(‘arin^ on agriculture; exix*ri- 
ments DU plant j^rowth ; how plants j>^roA\ ; formation of soil; draina^t*; road mak- 
well boring; coni]X)sition of soil; improvenumt of soil; si'h'ction of a farm; 
breaking the ])rairie; plowing; harrowing; cultivating; farrowing; sowing; roll- 
ing; rotation of crops ; wheat; oah<; barley; jx'as; flax; turni})s; niangh*s; <*arr<)ts; 
potaU>es; fodder plants; grassi*s; weeds; <iiseases of crops; insects; bird'-; animal 
industry; breeding; fe(*dingof farm stock; foo<ls; managciucnt of stock; horses; 
cattle; Hhe(‘j>; swine; poultry; luvs; mixed farming; farm buildings; fences; trees 
and shnihs. 

Forty colored j)lales of tlu‘ plants of Manitoba aceonipany these Iavo books. 

ISJh). Edward B. Voorhees, A. M., Director of iIk^ New Jersey 
Agricultural Experiment Stations and Professor of Agri(‘ulture in 
Rutgers College. First Principles of Agriiailture. Silver, Burdett 
tVb (yO., Boston. ]*p. 212, 

Chapter I, The CHmstituents of Plants; ('hapter JI, Origin and Formation of 
Soils; Chaffer III, Comi)osition of Soils; (^haj)t(T TV, TIjc Jniprovement of Soils; 
Chapt(‘r V, Natural Manures; diapter VI, Artili<‘ial and Concentrat(*d Manures — 
Nitrogenous Materials; Chapter VII, Artificial and Conccntrat(‘d Manures — Phos- 
l>hates; Cha])ter VlTl, Artilhaal and Concentrated Manures — Superifiiosphates 
and Potash Salts; (luiplc^r IX, Artificial Manur(‘s or Fertilizers — ^Methods of 
Buying, Valuation, F<^rmnlas; (diapt(‘r X, T1 h‘ Ih>tation of Crops; Chapter XI, 
Tlu‘ Selection of Se(‘d, Farm Crops and Tln‘ir Classification, Cereals, Orasses, 
Pastures, Roots, Tu])ers, and Market -Oarden Crops; Cha})ti‘r XII, The Orowdh of 
Animals, the Constituents of Animals ami Animal TmxkI, tlie (/haracter and Coni- 
[)osition of Fodd(TS and IAhhIh; Chai)ter XIII, The I)ig(‘stihility of Fodders and 
Feeds, Fee<ling Stumlards, Nutritive Thitio, the k^xchaiige of Farm IVoducts for 
Concentrated Feeds; (fiiapter XIV, Priii<‘ipk‘s of loxHling, the Pur(‘ Bnvds of 
Farm Stock; Chaj>ter XV, The I'roducts of the Dairy, Their CharactcT and (Van- 
position, Dairy Management. Talfies. 

1897. Sir William Dawsox, late Principal of Mcdill rniversity. 
First Lessons in the Si’icntitie Primlples of Agi*i(‘ulturc. For schools 
and private instruction. New edition, revised and enlarged, with 
the permission of the author, by S. P. Robins, Primn j)al of the ^Vtctiill 
Normal School. W. Drysdale & Co., Montreal. 0)pyright 1897. 
Pp. 823. 

Introduction: The Sdence of Agriculture. Chapter 1, Forms of Matter; Chapter 
II, Heat; Chapter 111, Chemical Principles; Chaptir TV, (^luaiiical Processes; 
Chapter V, (Jieinical Properties of the Elements and Compounds I^Iost Important 
in Agrieultiiro; ChaphT VI, Plants. Their Functions and Strndures; Chapter VII, 
Organic Coinpoutids IVodin^ed by Plants; Chapter VIII, The Ashes of Plante; 
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Chapter IX, The AtmoHpheric Food of Plantb; Chapter X, The Soil, Origin, and 
Classification; Chapter XI, The Relation of the Soil to Plants; Clxapter XII, 
Exhaustion of the S(jil; Chapter XlII, Improvement of the Soil hy Mechanical 
Means; Chapter XIV, ]mpn)vement of the Soil hy Manures; Chapter XV, Crops; 
Chapter XVI, Soiling and Silos. 

1898. Charles C. James, Deput^^ Minister of Agriculture for Onta- 
rio, formerly Professor of Chemistry at the Ontario Agricultural 
College. Agriculture. Ceorge N. Morang, Toronto. Pp. 200. 

Part ], Th(^ Plant. Chapter I, The Seed; Chapter II, The Young Plant; Chapter 
1 1 1 , The Plant and Water; Cliapter IV, The Plant and the Soil ; Chai)h'r V, The Plant 
and the Air; Chapter VI, Structure and ( Jrowth of th(‘ I’lant ; Chapter VII, Naming 
and Classification of Plants. Part II, The Soil. Chapter VJll, Nature and Origin 
of the Soil; Chapter IX, Tilling and Draining the Soil; Chapter X, Improving the 
Soil. Part JII, The Crops of the Field Chapter XI, Th(‘ Grasses; Chapter XII, 
The Grain Crops or Cereals; Chapter XTll, The l.eguminous Plants; Chaph'r 
XIV, Root Crops and Tulx^rs; ChapU*r XV, Various Other Crops; Chapter XVI, 
Wt'eds; Chapter XVII, Insects of the Field; Chapter XVIII, The Diseases of 
Plants; Chapter XIX, Rotation of Crops. Part TV, The Garden, Orchard, and 
Vineyard: ('hapter XX, The Garden; (liapterXXI, The Apple Orchard; Chap- 
ter XXII, Other Orchard Trees; Chapter XX 111, Insects of the Orchard; Chap- 
ter XXIV, Disease^ of the Orchard; Chapter XXV, The Vineyard, Part V, 
lave Stock and Dairying: Chapter XXVI, Horses; Chapter XXVII, Cattle; 
Chapter X Will, Sheep; Chapter XXIX, Swine; Chapter XXX, Poultry; Chap- 
ter XXXI, Milk; Chapter XXXII, The Products of Milk; Chapter XXXIIl, 
The SfriKdiireof Animals; Chapter XXXTV, Foods of Animals; (diapter XXXV, 
Digestion and Uses of Foods. Part VT, Otlicr Subjects: (^hapter XXX VI, Bees, 
Chapter XXXVII, Birds; Chaph*r XXXVTIl, Forestry; Chapter XXXIX, 
Roads, (1uipt<*r XL, The Rural Horne. Ap^xuidix List of Trees; List of Weeds; 
Spraying Mixtures. 

“American edition,'’ 1899, e<hted by John Craig, Protessor of Horticulture in the 
Iowa Agricultural CVdlege. Pi>. 20J JYeserves the original chapters and text, 
hut uses various iu‘w cuts and inserts full-page half-tones, and a<ids three x>ages on 
adornment of school grounds. 

1S9S. L. 11. Bailey, Professor of Horticulture in the Cornell Uni- 
versity. The Principles of Agriculture: A text- book for schools 
and rural societies. The Macmillan Co., N(»w York. Pp. 300. 

Introduction: What Is Agriculture. Part I, The Soil. Chapter I, The Contents 
of the Soil, Chapter II, The Texture of the Soil; Chapter HI, The Moisture in 
the Soil; Chaph‘r IV, The Tillage of the Soil; Clmpter V, Enriching the Soil- 
Farm Resources; Chapter VI, Enriching the Soil— ('Commercial Resources. Part 
II, The Plant and Crops: Chapter VII, The Offices of the Plant; Chapter VIII, 
How the Plant Lives; Chapter IX, The Propagation of Plants; Chapter X, 
Preparation of Land for tire Seed; Chapter XI, Subsequent Care of the Plant; 
Chapter XII, Pastures, Meadows, and Forage. Part III, The Animal and St<x:k; 
Chapter XIII, The Offices of the Animal; Chapter XIV, How the Animal Lives; 
Chapter XV, Th(‘ Feeding of the Animal; Chapter XVI, The Management of 
Stock. Glossary. 

A second edition was published in January, 1900, a third in January, 1901, and 
other editions subsequently. 
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1900. RoMUiiO Ebcobak, Editor of El A|>Ti<*ultor Mexu?ano. Tmtado 
elemental do Agri(*ultixra, por v\ in^^-onioro a^ronoiiio. (/. Juarez, 
Cyhihualiiia, Mexico. Pp. 207. 

lM)logo del autor; ("apftulo I, Xi}enerali<la<k‘!s; Capftulo Jl, Del Vegetal; Capttulo 
III, I)e la Atrnosfera; Capftulo TV, Del Saelo; Capflalo V, Del Agna; (japitnlo 
VI, Reprodueeidn de los Vegetales; Capftnlu VTI, Movilario Agrfcola; Oapftiilo 
VIII, Prdeticas Agrf colas. 

1901. J. B. MoBryde, C.E., V irginiaPolytechni(‘ Institute. Elements 
of Agriculture, for use in Schools. B. F. Johnson Pub. (^.o., Rich- 
mond, Va. (Copyright 1901. Pp. 270 

Part I, Climate: Chapter!, Sunlight; (/hapter II, Sunlight — contiiiui^d; Chapter 
III, Rain; Chapter IV, The Atmosphere; Cliapt(‘r V, Tb(‘ Atmosphere — continued. 
Part II, Plants: Chapter VI, Plants and Their Se<*d; Chapter VII, Parts of a Plant; 
Chapter VIII, Comjjosition of Plants; Chapter IX, Composition of l^lants — con- 
tinued; Chaj)ter X, The Food the Plant takes from the Soil; Chai)ter XT, The 
Food the Plant takes from the Air; Chapter XII, How Plants Crow. Part III, 
Soils: Chapter XII T, How Soils are Made; Chapter XIV, Chi'^sification of Soils; 
Chapter XV, Composition of Soils; (diajder XVI, Composition of Soils — continued; 
Chapter XVIT, WattT in Soils; Chaph^r XVllI, Nitrogen in the Soil; Cha])ter 
XIX, How Soils Ijose Water; (diapter XX, How Soils Lose Nitrogen; Chapter 
XXT, How Soils Lose Minenil Matter; Chapter XXII, Cultivation of Soils; 
Chapter XXI 11, (Uiltivation of Sinls — continued. Part IV, Manures: Chnpter 
XXTV, Classification of Manures; Chapter XXV, Connnercial Fertilizers; Chapter 
XXVI, Commercial Fertilizers — continiK'd; (diapter XXVII, Us(‘ of Manures. 
Part V, Farm Crops: (diapter XX VII I, Seed T(‘sting; Cdiapter XXIX, Classiiica- 
tiou of Crops — Cereal and Fodder Crops; diapU^r XXX, Fodder Crops and 
Pastures; Chapter XXXI, Root and Tu])er Croph — Miscellaneous Crops; Chapter 
XXXTI, Rotation of Crops. Part VI, Animal PnMluction: Chapteu’ XXXIll, 
Compf)sition of Animals; Cha{)UT XXXIV, Food, Work, and (iro\Ath of Animals; 
Chapter XXXV, Care of Animals; (liajder XXXVI, Fee<ling of Animals; 
Chapter XXXVII, Slock Foo<l; Chapter XXXVIII, l)ig<*slihility of Sto(’k Foods; 
Chapter XXXI X, (''alenlating Rations for Animals; (diapter XIj, Sel(‘ctiiig Stock 
Foods. Part Vll, Aliscellancous Topics: Chapter XU, Birds; Cha}>ter XLII, 
Insectivorous Birds; Chai.t(‘r XLIII, Seed-eating Birds; Chapter XLIV, Birds of 
Prey; Chapter XLV, Forestry; Cdmpter XLVI, Roads. ApjKuidix (tables). 

1901. William B. Brooks. Agriculture. The Home Correspond- 
ence School, the King-Richardson Co., Broprietors, Springfield, 
Mass. 

Volume I. Soils and how to treat them (this being the title on the cover; the 
full legend on the title pages is Soils, formation, physical and cluunical charac- 
teristics and metluKls of improvement, including tillage and irrigation” ) . What 
agriculture is; essential definitions; clash's of eompounds; what the plant contains; 
the nature of the elements useful to plants and the sources from which plants 
derive them; summary; elements always found in plants but not known to be 
necessary; a soil element not found in plants; the soil; the formation of soils; 
mechajiicAl agencies; the chemical action of air and water; }>lant8 and animals as 
soil fom^ers and improvers; soils classified according to method of formation; the 
components of soils; agricultural classification of soils; liglit and heavy soils; lea<i- 
ing characteristics of the different kinds of soil; physical characteristics of soils; 
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of tho Hoil to water; relation of Koil to heat; chemical characteristics of 
f^oils; the extent to which soils hold different food eh'ineiits hy <*h<Mnical fonies; 
ini[)roveineiil of soils; tln‘ mixture of soils; tilla^(‘; tillajje impleinents and oper- 
ations; ordinary plows and j>l(>\\in^; plowiuja;; liarrowsand harrowing; rollers and 
rolling; cultivators and cultivating; hand inipleinents; drainage; open drains; 
underdrains; points to ])e settled before the drains are put in; practical sugges- 
tions; obstructions in drains; irrigation; metluxlaof obtaining water for irrigation; 
methods of application. 

Yolnme IT. Manure's, ferliliz(*rs, and farm croj>s, in (‘hiding green manuring and 
croj) rotation. Mamir(*s; farm mamiro; tlu* excn'imuits of our larger domestic 
animals; (‘ompositiou of litter; tlu‘ application of farmyard manures; jioiiltry 
inanun*; inisc(‘llaiH'(ni.s inamirial substances; s(‘U manure's; fertilizers; fertilizi'rs 
used chi('fly as source's of ])hos}»l)orie acid; tlu' natnn' and general composition of 
the difh'rent j)h()si)hates; the sele(*tion of phosphori(* acid fertilizt'rs; fertilizers 
list'd cliit'lly assonret'sof potash; coin jdt'te h'rtilizers; indirect fi‘rtiliz(*rs; fertilizi'r 
laws anti guaranties; exiM'rinu'nts as a means of th'tt'rmining whether fertilizers 
may bt' profitably list'd; ])lan ft)r farmers’ ex]>erinu‘nls with f(‘rti]izei*s; different 
systt'ins in aecordant'c with which h'rtilizers may bt' n.st'd; green manuring; farm 
ertips; eroj> rotation; systt'ins of rotation; int'thtsls of propagating ]»lantH; sei'd 
propagation; [danling st'cds; tlu'idant; mo wrings and past nn's; ]>erennial grasses; 
[K'rt'iiniid clovers and alfalfa; sei'ding and cun' of mowings; annual forage crops 
for hay, soiling, folding, <»r (‘iisilage; ero])s cultivated for their si'cds; crops eiilti- 
\ated for underground part'*; tulters; bulbs. 

Volume 111. Animal husbandry, inelutling tlie biveds of live stock, the gcmeral 
])rinei})](*sof brt'cding, feeding animals; including tliseussion of ensilage, dair\' man- 
agement on till' farm, and poultry farming. Animal husbandry; stock farming; 
breeds of live? stock; neat cattle; tlairy hn'i'tls; Ix'ef bri'ctls; dual jiurpose brt'eds; 
horses; breeds of horst'S valuable for their sjux'd; draft horses; (‘arriage an<l coach 
lireeds; jionit's; mules; slux'p; shttrt-woolixl sheep; middle-w’ooled hrecxls; long- 
w^ooled bri'eds; swiiu'; large hnn'ds of hog.s; middle breeds; small breeds; the hog 
on thi'farm; gt'iieral principles of stock brec't ling; iK'ivdity; ^ariation; fecundity; 
in-hreeding; cross-bivi'ding; relative inllut'iiceof ]>ar('nts; inlluent'c of previous im- 
])reguatioiis; mental iiifiueiii't'saml nervtais impressions; thi' selei'tion <»f individual 
animals for breeding; details of stock breeding; the principles and praetit'es of 
ft't'ding; composition of the animal body and of the animal products; eornposition 
of foods; fun<*tions of nutrients; <ligestil>ility; feeding standards; (*at tie foods; silage; 
straws; roots and tiilx'rs; grains and seeds; hy-produ(‘ts; feeding in summer; dairy 
husliandry; milk; good cows essential to j)r()fital)le milk production; conditions 
essential for the production of good milk; means wdiereby milk is ('ontamimited 
after l(*a\ingthe cow; disposal of dairy products; milk and cream for market; 
cream; butter making; ])oultry farming; liarnyard tewls; American bn*eds; Asiatic 
chiss; MediterraiK'au class; French fowds; English fowds; gami's; general care of 
fowls; the raising of chickens; turkeys; ducks; breeds of ducks; geese. 

190] , Framcis Watts. Nature Teaching. Based upon the general 
principles of agriculture for the use of schools. Issued under the 
authority of tho Coimnissionor of Agriculture for the West Indies, 
Dulau & Co., London; Bowen & Sons, Bridgetown, Barbados. 
Pp. 199. 

Chapter 1, The Seed; Chapter II, Tho Root; Chapter TIT, The Stem; Chapter 
IV, The Leaf; Chapter V, The Soil; Chapter VI, Plant Food and Manures; Cluip- 
ter VII, Flowers and Fruits; (’hapter VIII, Weeds; Chapter IX, Insects, (ilos* 
sary. Appendic’es. 
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1002. F* P. Sever. Elemonts of Agriculture, with Industrial Ijcs- 
soris. I). C. Heath & Co., Boston. Pp. 141. 

Part 1: Chapter I, DoiueHtic AiiiiualH and FovvIh (Lesson 1, Rover, a8t. Bernard; 
l^esson 2, The Horse; Jx^sson a, Tlie Horse, ('ontinn(‘d; L(‘«son 4, Among the 
Poultry; Lesson 5, Among tlie Poultry, eoniimied); Chapter II, In tlie House, In 
the Garden, and In the Store ( Lesson d, Helping Mother; Lessoii 7, Helping Mother, 
eontiniied; Lesson 8, Grandfatlu^’s Garden; Lesson 9, Grandfather’s (larden, (‘on- 
tinued; J wesson 10, Helping in the Store). 

Partll: Chapter III, In the Country (lesson 11, Farm Economy; Lesson 12, 
Farm Dairying; Lesson 13, TheP'armers’ Friends — Do You Know Fs?; Lesson 14, 
In the Grehard); Chaph^r IV^, The Soil (Lesson 15, Story of the Soil; Lesson 16, 
Story of the Soil, continued); (chapter V, Plants, Fh'ld (Vo])s (Lesson 17, The 
Fairies in the Trees; Lesson 18, The Little Ear and Its Rig Fritaid; Lt‘sson 19, 
Cotton; l..<-‘Sson 20, Wheat; Lesson 21, Rice; Lesson 22, Tobac('o) ; (’hai)ter VI, 
Conclusion (Lesson 23, Little Things) . 

19tKI. Chah. E. Besskt, Lawp.knck Bruner, (}. I). Swkzey. New 
Elementfiry Agriculture for Rural and (Jrade S(‘hools. An ideinen- 
tary text- book dearujg with the Plants, Inseds. Birds, Weatluu*, and 
Animals of the Farm. The Cniversity Publishing Co., Lincoln, 
Ne])r. Pp. 19-1, 

Chapter 1, What is a Plant and What is It Doing’; Chapter II, How the Farmer 
(‘an rs(‘ the Plant; ('hapter 111, Different Classes of Farm Plants; Chapter IV, 
The ImporUmt Farm (’ro})s; (’hapter V, The Insects of the Farm; (liapter VT, 
Fsefiil Insects; CdiapterVII, Harmful Insects; Chapter Vlll, Birds; (’hai>t(‘r IX, 
Other Wild Animals; t ’hapter X, The AVeatluT of the Farm; Cliapter XT, The 
Wind; Chapter XII, (4oud\ and Rainy Weather; Chapter Xlll, Storms; ('hap> 
ter XIV, 'Weather Predictions; Chapter XV, The Soil; (’hapter XVI, Domestic 
Animals of the Farm; (’ha}>ter XVH, Cattle; (’hapter XVIII, Swim*; Chapter 
XIX; Sheep: (’hapter XX, How t(> Care for Live SU)ek 

1903. (Ti ARLES William Burkett, Frank Lincoi.n Stevens, 
Daniel Harvey Hill. Agriculture f(»r Beginners, (iinn cSi: C'o., 
Boston and London. Copyright 1903. I’p. 207. 

(’hapter 1, The Soil; (’hapter 11, The Soil and The Plant; Chapter HI, The 
Plant; Cha])U*r IW, How to Raise a Fruit Tree; Chapter V, the* l)isease> of IMauts; 
C’haptiT VI, Orchard, Garden, and Fiehl Insects; ('’hujiter VI 1, FarmOo]>s; (’hap- 
ter VIII, Domestic Animals; (liapter IX, Farm Dairying. Appendix. Glossary. 

1903, University of Minnesota, Willet M. Hays, Editor. Exer- 
cises in Agriculture and Housekeeping for Hiiral Schools. St. Paul, 
Minn. McHilLWarner Co. Pp. 190. 

This is “ Bulletin No. 1,” issued under State auspices by the department of agri- 
culture of the University of Minnesota. The cover is stamped ‘‘Rural School 
Agriculture. Bulletin No. 1, Practical l^xercises.” The hook conUiins 2.37 sepa- 
raU^ exercisers, eadi one signed by its author, from w Inch the teacher may choose 
available material. Tlie ITuiversity w^tis intrusted, in 1901, by tlu* State legislature, 
“with the w^ork of helping to introduce the subjects of agriculture and household 
ecx>nomurs into the rural schools of the State.’^ The following extracts from the 
preface explain how the work w^as undertaken: “At a uuvting of the board of 
events, June 4, 1902, the full administration of this whole matter was assigned to 
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Regent Liggett. Prof. W. M. Hays was jnit in charge of the work. Mr. J. F, 
Wojta, M. Agr., of the University of Wisconsin, was elected by the board of regents 
as assistant in agricnllnre to aid in this work. Prof. Win. Roliertson, instmctorin 
agricultural physics in the School of Agriculture, was temporarily employed to assist 
during a part of the Huiiirner. The first bulletin prepared under this law has been 
jointly edited by Messrs. Hays, Robertson, and Wi^ta. Ttie exercises have been 
prepared by these gentlemen ami other memliers of the department of agriculture 
of the University of Minnesota, to lie distributed in cooperation with the State 
department of jiublic instruction.*’ 

1903. James B. IIunnicutt. Agri(*ulture for the Common Schools. 
Atlanta, (>a. The Cultivator Publishing Co. Pp. 225. 

Chapter 1, Man’s Chief Pursuit; Chapter 11, Agriculture as a Science; Chapter 
111, Something of the History of Agriculture; Chajitcr IV, The Soil; Chapter V, 
Composition and Kinds of Soil; (liapUT VI, Uses of the Soil; Chapter VII, The 
Soil as a Workshop; Chapb^r VllI, Preservation and Improvement of the Soil; 
Chapter IX, Other Points A bout Soil; Cha]>ter X, Plants — How They Grow; (Tiap- 
ter XI, Tses and Abuses of Water on the Farm; Chapter XII, Plants and the 
Atrnosphen'; Chapter XIII, Manures and Fertilizers; Chapter XIV, How to Use 
Manures and Fertilizers; (chapter XV, I'lanting; Chai)ter XVI, Selecting Seed; 
Chapter XVII, Preparing the Boil for Planting; Chapter XVIII, Cultivation; (%ip- 
ter XIX, Gathering and Housing; Chapter XX, Marketing Crops; Chapb^r XXI, 
Investing Profits; Chapter XXII, Farm Lal>or; Chapb‘rXXIlI, Farmlmpleimmts; 
Chapter XXIV, Farm Animals; Chapter XXV, Grass (\iltnre; Chapter XXVI, 
Truck Farming; Chapter XXVJI, Dairy Farming in tlie South; Cha]>terXXVJII, 
Stock Growing; C’hapter XXIX, Poultry Farming; Chai>tcr XXX, Bee K(H‘ping; 
Chapter XXXI, Farm and Public Roads; Chapter XXXII, Farm Buildings; 
(Chapter XXXIII, Village Farming; Chapter XXXIV, Forestry; Chapter XXXV, 
The Farmer as a Citizen; Chapter XXXVI, The Farmer Should be Educated. 
Appendix — Usc'fnl Tables. 



a(;ricultural economics as a subject of study in 
THE agricultural COLLEGE. 

By Kenyon L. BurrERFiELU, A. M., 
of the Rhode Maud College of Agrleuliure and Mechanw Arts. 

The writer has been asked to make sugj^estions relative to the teach- 
ing of what is corning to be called agricultural economics, with special 
reference to its place in the curriculum of the agricultural college. 
With the practical object in mind of endeavoring to outline work 
which may be pursued under this he^id, it is not desirable to discuss 
at length the reasons why the subject should be given attention. These 
reasons lie deep in the foundation of sound agricultural education, and, 
indeed, involve* our whole educational structure. But it may not be 
(Hit of place mt'rely to indicate the direction sm h a discussion might 
take. 

It ma}" be observed, in the first pla(*e, that tlu* aim of agricultural 
education has been, in large measure, to help the farmer to secure 
larger crops of choicer products at less <*ost. It has involved the 
application of the principles of the natural sciem*es to th(' physical 
problems of the farm. This of course is fundamental, but nevertheless 
partial. Agriculture is something more than the growing of things, 
and something more than tin*, growing of more things more cheaply. 
And it is not a far cry from the admission of this fact to the acknowl- 
edgment that the agricultural course shall discuss those problems that 
go beyond the scoj>e of studying science in relation to the soil, the 
plant, and the animal. 

It may be urged that this need of broader instruction is being met 
by the study of farm management, for this subject includes a discus- 
sion of those questions that look toward the disposal of the crops, the 
general administration of the farm, and the relation of the farmer to 
the business world. Farm management is bound to occupy an increas- 
ing share of time in the agricultuml course, at least so long as that 
course attempts to train farmers. But farm management discusses 
the aspects of agriculture as a business and approaches agriculture 
from the standpoint of the individual farmer; while agriculture is 
something more than a business, it is an industry. 

And because agriculture is an industry and indeed ranks among the 
leading industries, it is related to all other industries and must be con- 
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sidercd in those relations. It is not an isolated oeeupation. It is sub- 
ject to economic laws. It })rospers or lags, not merely because of its 
internal phases, so to sjH'ak, ])ut also because of its external relations. 
It should therefore' ])c studied as an industry as well as an art and a 
business and approaclu'd from the' economic standpoint. 

And, finally, it may b(' said that the social point of view is absolutely 
necessary in agricultural as in all other education. Indeed, 1 question 
if it is not true that the great educational problem of the near future 
is to be not the conflict betw’^een cultural and vocational education, but 
the conflict betweem the technical preparation of the man as an expert 
and the proper training of that sanu' man for his high duties, both 
political and social, in the (*ormminity life. Agricultural economics 
should lead the student to the social viewpoint. 

This sketchy statement is hai-dly worthy the' name of an argument 
for the study of agricultural economics and will not be presented as 
a formal plea for adopting this study, but it is possible that it may 
hint at the fundamental nature of the reasons that lie ba(*k of this 
movement. 

. (Tntil the material to Ix^ presented in the teaching of this subject is 
better organized than it is at present, a definition of agricultural eco- 
nomics ought to b(‘ provisional. Any definition is likely to be unsatis- 
factory from SOUK' ])oint of vic'w. Perhaps the boundaries of this 
subject could ])est Ix' defined ]>y indicating what lies outside of tlieju, 
but contiguous to them. However, agricultural e(‘onomics may be 
said to b(' the study of agriculture' as an industry, using the word 
industry in its wide, economic sense. It is a discussion of agricailture 
in the light of the principles of political economy. It is the applica- 
tion of industrial or economic laws to the problems of the farmer. It 
may be distinguished from rural sociolog}^ in that the' latter is the 
study of the social conditions under which farmers live and the social 
institutions that minister pe<‘uliarly to the farmers’ welfare. It may 
be distinguished from farm management in that the latte*i* discusses 
the business and (‘ommercial x>has(‘s of agrieailture viewed from the 
standpoint of the individual farmer. Agricultural economics will 
impinge upon i*ural sociology at numerous points, because, in a full 
analysis, the economic and th(^ sociologi(*aI can not be entirely divorced. 
It may impinge upon farm management even more frequently, l^^cause 
many of the subjects of discussion are the same, although there is a 
wide difference in the i)oint of view from which the subjects are 
approached and in the method of treatment. 

It ought to be said that no claim will be madci for agricultural 
economics as a new science, nor is it likely that those who carry on 
researches under its name or who teach its subject-matter will con- 
tribute materially to economic theory. Its method will be frankly 
descriptive mther than theoretical. Uut this fact need not detract 
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from its value or dignity, ])eeause it is clearly evddent that in modern 
economic study a large shar(‘. of the best work is being done by those 
who are studying existing <‘onditions. 

There is another consideration of some importance. Tlu‘ subject 
ought to be presented by an economist rather than by an agriculturist, 
bi^cause the subject-matter is primarily economic and not agricultural. 
Hut the economist who teaches this subject should be a man in 
thorough sympathy with practical agriculture and able to approach 
his subject from the shindpoint of the a<‘tua] conditions and needs of 
the agriculture of this country. Where it is not at ])resent feasible to 
employ a specialist for the work, the teacher of agricultural economics 
should at least ha\ e had a thorough’ grounding in economics. I trust 
that the little band of keen-sighted professors of agrhailture who have 
been wise (‘nough within very recent years to giv<' courses bearing on 
this gemu’al subject will take no offens(' at this statcunent. J am 
speaking ideally. Ultimately, specialists in economics <*onnecded with 
the land-grant colleges must do this work. Tla^y have at hand splen- 
did opportunity for labor in a field which is almost virgin soil. 

hhnilly, again, the study of agricultural economi(*s would not be an 
isolated subject, but would be a featur<‘ of a lengthened study of social 
s(*ience, extending over two or three y<‘ars' tini(\ with a fair pie]mra- 
lion in the principles of economics and sociology and politi(*s, followed 
l)y soni(' consid(‘ratiou of the more important ])roblems of the day that 
are economic, sociological, and political. With this gt^neral prepara- 
tion the student could then w ell spend at least one yeai* in th(' study of 
agricultural (‘conomics and rural sociology. The immediate task, 
however, is that of endi*a\ oring to outliru^ w hat might be given in a 
<*ourse of agricultural e(‘onomics to occupy a period of perhaps three 
hours pel' W(H‘k for a term of from tw'elv(‘ to twenty weeks. 

It is hop(*d that the appended outline may be sugg(‘stive of w hat can 
easily ))e givcm in the av(‘rag(‘ agricultural course of tln^ land-grant 
<‘olleges. It is not desigiKsl to be a linal analysis ot the su])ject of 
agricultural (S'onomics. 

OUTLINE FOK A SHORT LECTURE COURSE IN AGRICULTURAL 

ECONOMICS. 

I. (/haraoWristics of the agricultiiriil imlaHtry, 

DciKnulencc upon natun.*. 

Capital and labor hh applied to agriculture. 

The law^s of rent and of deert'awing returns in agriculture. 

Relation of agriculture to other industries and to the w'elfare of mankind. 

II. History of the agricultural industry. 

In ancient tinier. 

HtatuH in Europe prior to the (dghteenth century. 

The struggle to maintain its standing after the advent of ooiuuierct^ and 
manufacture. 
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II. History of the agrioultural industry — Continued. 

J ti the Cnited Ktatee. 

TVie pioneer stage. 

Development of commercial agriculture. 

The new farming. 

III. Tresent status of the farming industry. 

The world’s food supply. 

Agricultural resources of the United States. 

’ Geographical factors. 

Soil, climate, fertility, natural enemies. 

Statistics of farms, farm yvealth, production, etc. 

Leading subindustries — cereals, stock, etc. 

Distribution of production. 

IV. The agricultural market. 

Description of the market — local, domestic, foreign. 

Mechanism of the market. 

Banks and local exchange facilities. 

Middlemen. 

Boards of tnide. 

Prices of agri(‘nltural products. 

Movements of. 

Agricultural competition. 

Depressions in agriculture. 

Influence of ‘‘options.” 

Transportation of agricultural products. 

Primary transportation — wagon roads and trolley lines. 

Railroad and w ater transportation. 

Facilities. 

Rates. 

Discrin 1 inations. 

Delivery methods. 

Incidents of the transportation system — eleyators, etc. 

Imperfect distribution of agricultural products 
Development of the market. 

Increase of con8umi>tioii of products — manufa<’tur(‘ of farm pnxlucts as 
a factor. 

The factor c>f choicer products. 

The factor of better distribution of products. 

The local market as a factor. 

The foreign market as a factor. 

V. Business cooperation in agriculture. 

Historical sketch. 

Present status. 

Production. 

Marketing, 

Buying. 

Miscellaneous business cooperation. 

Difficulties and tendencies. 

VI. Agriculture and legislation. 

Land laws and land policy of the United States. 

Agriculture and the tariff. 

Agriculture and monetary legislation. 

Taxation and agrictilture. 

Food and dairy laws. 

Oovemment aid to agriculture. 
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VII. Home eurren t problems. 

Agricultural labor. 

Machinery and agriculture. 

Interest rates, indebtedness, etc. 

Tenant-farming. 

Ijarge versus small fanning. 

Business methods. 

Immigration and agriculture. 

If time permitH, and the students have had adequate preparation in 
general economics, it would be profitable to dwell at some length upon 
the first two chapters of the outline. In the first the industry of 
agriculture may be described in economic terms and its economic 
character fully analyzed. In the second one could well spend some 
time in discussing tlie development of agriculture and its changing 
relations to other industries. But in the ordinary (‘.ourse likely to be 
given to agricultural students it will hardly ])e wise to do more with 
these topics than to make them a slight foundation for the subsequent 
descriptive work. It will be observed that American conditions natur- 
ally form the point of view of this outline. 

The most serious difliculties in offering this subject will arise in 
those institutions where the agricmltural course is relatively inflexilde 
and where the elective system has made small headway. Here the 
prime objeetioii will ])e, ‘‘There is not time.'' It may be urged in reply 
that this same objection has l)een raised against almost every study 
that has been introduced in the last twenty years. But in spite of the 
objection the new subjecits flourish and multiply exceedingly . Perhaps 
it will be a rather harsh and unsatisfactory answer to this objection to 
say, “Take time.’' Of course, if the subject is not more irnporbint 
than something else, it will be diflicult to find a place for it in this 
inflexible curriculum. But if agricultural educators once concede the 
importance of the subject, a place will be made for it. 

Another objection will arise through the contention that there is 
“no body of knowledge” that has been put into pedagogical form 
relating to this subject. That is true. It was true ten years ago 
of a score of subjects which are now taught successfully in our 
agricultural courses. Theoretically, it is a ix)werful objection; 
practically, it never long stands in the way of adopting a new course 
of study. There is already abundance of material at hand for a 
moderately satisfactory course in agricultural economics. The I'ecent 
publications of the Department of Agriculture, the various repoHs 
of governments and States, the Federal census, the files of our best 
farm papers, and finally the valuable reports of the Industrial Com- 
mission, are easily accessible. All this information needs digesting 
and arranging, but it is far from being in a chaotic condition, and the 
requisite “ body of knowledge” can be fairly well organized without 
serious difficulty* It may be said in passing, however, that no phase 
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of (H*onomic8 or Hociology olfors a richer field for iiiventigaHoii than 
docH agriculture. 

The request which came to me for this article said specdtically that 
a discussion of possible work in agricultural economics was desired. 
I can not refrain, howevci’, in closing, from making a plea for a 
broader view of the questioii and for urging agricultural ediu‘ators to 
consider as a unit th(' whole subject of what, for want of a better 
U>rm, we may (‘all rural social science, and therefore to pcu’init just as 
much attention to the study of rirral sociology as to the study of agri- 
cultunil economics. We need more well-eciuipped leaders on the 
farm, and those leaders will lind that the (jiu'stions <‘onf routing them 
are in no small d(^gr(H‘ so(‘iologi(*al. Farmcirs' organizations, better 
communication in rural districts, the country school, the country 
church, all the broad phasc^s of agri(*ultural education, are ])rossing 
problems in each farm community. They need tht^ li^adership of 
trained minds. Viewed in all broader aspects, these s(X‘iologi(‘al (jues- 
tions are of the greatc'st importance. Indited, if I had to choose 
between a course in rural sociology and a course in agricultural 
economics, taking as a standpoint the need of th(^ man who is g(^tting 
his training in an agricultural colh^ge as a future farniei*, I would be 
inclined to sacrifice the agricultural e(*onomi(‘s, tx'causi' I believe that 
the ade(|uate development of the social ag(mci('s for ])rogress in rural 
life is of vital and imm(‘diate con(‘ern. If, howtner, tin' c(mYs(\ in 
rural sociology can not be g-iven, I would urge that a chaptiu’ be added 
to the outline submitted above, somewhat as follows. This will serve 
at h'ast to call attention to the importance' of tin' sociologic'al factor in 
rural progress: 

VIII. Some" Hoc'ioloj^ical factors iiifluenciiij? tin* industry of agriculture. 

MoveiiKuits of the fariu population. 

Improvcnjcuts iii coiurn unication in rural districtn — trolleyn, telephones, 
mail deliver), roads. 

The country church. 

The rural Pchool. 

Agricultural education. 

Farmers^ organizations and societies. 

Cooperation of the factors. 



INSTRUCTION IN AGRICULTURli IN lANIX^RANT COLLEGES 
AND SCHOOLS EOR COLORED FI-RSONS. 

By I). J. (/Rosin, 

Office of Eepenmoit Sfaftoit^. 

Tho land-^rant colleii-es foi* (‘oloml persons, which are su})p()rtod 
mainly by National and State funds, constitute a class by tlHunselves. 
In their organization and work they differ in so many respects from 
the land-grant colleges for white's that the geuieral statements made 
regarding these' ce)lle'ges, considered as forming one systemi of (‘clu(‘a- 
tk)nal institutions, are e)fte‘n misleading. Much has be'cn writte'n about 
the fae'ilities fe)r agrie-iiltiiral education and the methods of instruction 
in agriculture in the land-grant cedh'ges ge'iierally wliich is not really 
applicable to tlmse institutions for the cole)ivd people of the South. 
It htis therefore se*eme‘(l de'sirable te) give a se'parate ae'count e)f the 
opportunities otfe'red these ])eoplo for instructie)n in agriculture in the 
land-grant institutions se't a])art by law fe)r their race. It is intende'd 
to show (1) the‘ requirements for admission to these institutions, (2) 
the number and (*haracter of courses offensl and th(' degrees given, 
(3) the extent and chara(*t<‘r of instnudion in agrh'ulture, including, 
also, statenn'iits regarding the facilities for sucli instruction, and (4) 
some stativsti(*s showing the revenues, value of equipment, and number 
of students in these institutions. Incidentally, they will be compared 
collectively in certain of their features with similar institutions for 
white persons in the same States. 

There are 16 of the so-called land-grant'' colleges and schools for 
colored ])ei\sons, though, as a matt(‘r of fact, only 4 of them partici- 
pate in the benefits of the land-gmnt act of 1862. All, howeverf 
receive funds j)rovided by the act of the amounts received by the 
different institutions being determined by the ratio of colored to white 
persons in the States establishing sepanite sc'hools for the two races. 
In one State (Mississippi) the colored agricultural and mechani(‘al 
college receives a larger percentage of the ‘‘second Morrill fund than 
that for white persons. The total revenue of the colored institutions 
in the fiscal year 1902-3 was $537,738.45. Of this amount $205,554.94 
was received from the Federal (tovernment, $159,264 from the States, 
and $172,919.51 from fees and other* sources. The largest revenue 
($194,046.96) was received by Hampton Normal and Agricultural 
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Institute, and the smallest ($9,005.49) by the Delaware State College 
for Colored Students. The average total income per student was $88; 
that of the white colleges was $173 — nearly twice as much. 

The equipment of these institutions is valued at nearly $2,000,000, 
of which 67 per cent is represented by buildings. The approximate 
total value of farms and grounds is $300,000; of apparatus, $41,400; 
of machinery, $83,300; of libx'aries, $30,400, and of live stock, $27,600. 
More than half of the live stock is owned ])y one institution — the 
Hampton Institute. That these institutions an* gaining in wealth is 
shown by the fact tliat more than 8 per cent of their total equipment 
has been added during the past fiscal year. And yet, with two-thirds 
as many students as the land-grant colleges for whites, these insti- 
tutions have an ecjuipnient valued at less than one-third that in the 
colleges for whites. 

The total number of students in the colleges and schools for negroes 
in 1902-3 was 6,080; the number of grad uab^s, 422; the number of 
degrees conferred, 119; the number of instructors, 346. There were 
14.4 students for each graduate; 51 students for eRch graduate from a 
degree course; 17.6 students for eu<‘h instructor. In the colleges for 
whites in these Statx's there were 9,171 vstudents; 60S graduates; 608 
degrees; 15 students for each gmduate; 15 students for each graduate 
from a degree course, and 14.4 students for each instructor. In material 
equipment then — income, buildings, land, apparatus, machiru'ry, and 
number of instructors— the colleges for whites are relatively much 
better off than those for negroes. On the other hand, the latter insti- 
tutions graduate a larger percentage of those enrolled than do the 
former. 

The statistics show that 71 per cent of the students in the negro 
institutions were in the preparatory t*ourses and only 12 per cent in 
the collegiate courses. But of the graduates of these institutions only 
28 p(*r cent received bachelors’ degrees, and, furthermore, 269 (nearly 
36 per cent) of the students reported as being in collegiate courses 
were* in attendance at an institution which is admittedly a secondary 
school and grants no degrees; so it is safe to assume that not more 
than three or four per cent of the students in the land-grant colleges 
for negroes were in four-year courses leading to bachelors’ degrees. 
This, in itself, is not to be taken as an unfavorable criticism of the 
institutions, except in so far as the figures are slightly misleading, for 
it is known that much of the most useful work done by them is done 
in the secondary and special courses; but it is an indication of the 
grade of instruction that must be provided for nearly all of the people 
served in these colleges and schools. 

Most of these institutions are doing their utmost to meet the realj 
most urgent, and most immediate needs of the young people within 
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their doors and to guide aright those who liare gone out from the 
shadow of the college walls to labor among their people. And they 
are succeeding in their mission in just such projwrtion as they have 
inculcated lessons of temperance, moralit}', industry, and dignity of 
service, whether it he labor of the hands or of the head. 

And yet there are some among the teachers in these s(*hoolH wlio 
seem to forget that a child “must creep before it can walk,” who 
would teach the classics and the higher mathematics and theolog}^ and 
international law to the exclusion of a thorough grounding in P^uglish, 
arithmetic, and the industrial arts; who forget that it the “mission” 
(and it may be a most honorable mission, a most high calling) of the 
great majority of all the people, both black and white, to laf>or, to he 
producers. And these teachers are the ones who s(‘nd out “kid- 
gloved” graduates to lives of miserable failure, whether it bo as 
instructors and leaders among their people, or as producers of the 
ne<‘essities and comforts of life. 

In general, however, it may be said that considering llndr limited 
iH'sources most of the negro scliools endowed by th(‘ Fe deral (jrovern- 
ment are makings an honest (effort to ofler theii students good oppor- 
tunities for training along industrial lines. As rt'gards agriculture, 
this is sliown by th(^ fact that all but one of them are teniching agricul- 
ture and more than on<'-fourth of all the matriculates in these schools 
are taking agricultural courses of some sort. This is a good showing, 
when it is considered that so many of those enrolled are in primary 
and grammar grades -when 71 per cent of all the studimts are in pn^- 
paratory courses. It is a better showing ly over 15 per cent than 
similar institutions for whites in the same States an' making with only 
14 jan* cent of preparatory students. This is not intended to he a 
comparison of the quality of instruction, hut of the number taking 
agriculture as shown by oflicial returns from ('acli institution. 

It is likely that in the agricultural colleges for wliites more peda- 
gogical courses and higher grades of instruction in agriculture are 
found, and it would be strange if this wen* not true. The ni'gro, like 
the white man, has had to evoh e his own courses in agrhailture, but 
the latter has had the advantage of long experience in educational 
work, while the former is but 40 years from slavery. He has had text- 
books, but not the inspiration and guidance of experienced tea(*hcrs. 
He has had the example of his white neighbor, but not the benefit of 
that white neighbor’s agricultural college, except in the rare cases 
where one of his own race has been trained in the colleges of the 
North. So, while we must admit that the Southern agricultural col- 
leges and schools for negroes have many shortcomings and many 
needs, a careful study of the whole situation must convince us that the 
outlook is, on the whole, very encouraging, that earnest and noble 
S. Hoc* 148, 58-2 18 
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otfort is meeting its reward in the upward trend of (3ducational methods 
and in the more wholesome attitude of the negro race toward indus- 
trial education. 

And yet, optimistic as we may be, we should not lose sight of the 
fact that the institutions under eonsidei*ation have many needs. Some 
of the more prominent of these needs as regards instru(?tion in agri- 
culture may Ix' summed up as follows: 

(1) Better instructors: These should be better trained in up-to-date 
methods of teaching agriculture and should have a broader and more 
hopeful view of th(' agricultural situation than is now prevalent in 
these institutions. They should be primarily teachers of agriculture; 
not teachers of clnunistry or botany as related to agriculture. It 
Avould also })e intinitely ])etter if they could broaden their horizon by 
taking postgraduate work in some other college than the one from 
which they graduate. 

("2) Bett(‘r t('x( -books of agriculture: Many of those now in use are 
anti(piated. At one time tiny wm'c com])arati vedy sound, but later 
and })etter books hav(‘ appc^inxl and sliould s])ee(lily j*eplac(‘ those 
not thoroughly suited to the inon* inod(‘rn metliod of teacdiing 
agrieidturc. 

(d) Bett(U‘ library facilities: Few of th(‘S(‘ schools have anything 
like ade(pmt(‘ rcderence librari(‘s. Th(‘ total value of their libraries 
($dO,dlH>) is less than that of singh^ libraries in many of the agricul- 
tural (‘o]leg(\s for w'hites. 

(4) Better laboratory facilities: Only two or thi’e(‘ of these insti- 
tutes Ijave any laboratoi-y (‘(|uipment for baidiing agriculture. 

(o) Better farm buildings, live' stock, machimu’v, and other (Xjuip- 
ment: Some of these schools have farms witli thoroughly modern 
ecpiipimmt and are practicing diversified fanning, but they are the 
exception to the gtmeral rule. 

(6) More liberal funds: It has been shown abov(‘. that the income 
per student of tin* eolonxl schools is s(*arcely more* than half that of 
the (*ol leges for whites. It will hardly lx* possible to make much 
improv(*nient in their staff of instruction and material equipment 
until they have better tinamdal support. 

(7) Better methods of instruction: These w^ill surely come and can 
only come when th(* other nt'eds are more or less fully supplied. 
With better-trained instructors, better text-books and lilmary kcili- 
ties, better laboratory and farm equipments and methods, we shall 
speedily hav(' in these schools ])etter methods of instruction and a 
more rational attitude toward the fundamental industry of the South. 

Detailed statements regarding the facilities and methods of instruc- 
tion in agriculture in the different colleges and schools for negroes in 
the South are given below. An article by C. L. (loodrich describing 
the methods of instruction in agriculture in Hampton Normal and 
Agricultural Institute is given on page 739. 
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ALABAKA. 

Agricultural and Mechanical College of Alabama for Negroes, Normal. 

The Agricultural and Mechanical CJollege offers a preparatory course 
of three years, a normal course extending over four years, an h^nglish 
primary course of three years, the pupils in which constitute a practice 
school for normal students, and three collegiate c*orrses of four years 
each, viz: The agriimltural course leading to the degree of i)a(‘helor of 
agricultural sci(‘nce; the nn'chanical cours<‘ leading to the degree of 
bachelor of mechanical scicmce, and the scientiti(‘ course leading to the 
degree of ba(‘helor of scien(‘c. There are also industrial courses in 
carpentry, iron making, shoe jnaking, hix)om making, chair l)ottoming, 
nurse training, s<Mving, jnillinery. cooking, laund('ring, ])rinting, etc. 

Candidates for admission to the (‘olleg(‘ and normal (‘ourses must 
present satisfactory evid(‘n<*e of good moral character and must be not 
less than 15 years of age. Younger p<M*sons of good moral chaiucter 
are adinitt(‘d to the preparatory course and a limited number of chib 
dren of any age into the English primary course. 

Agrh'ulture and nu'clmnics are (aught throughout tin' first two years 
of the normal course. Thi' agri<*ultural course includes solid geometry, 
five hours per week for one term; structui‘al, ])hysi()logical, and tUdd 
botany, daily thi'oughout the frc'shman year; agricultural chemistry, 
daily throughout two terms of the freshman y(‘ar; ([ualitative analysis, 
throughout one term; comparative phxsiology. one term iii the sopho- 
more year; v(‘terinary hygiene, one term in the sophomon^ year; 
geology, two terms in the junior year; min(‘ralog\, (mtouiology, and 
human anatomy, one term each in the junior year; gcnn'ral Y)hysi(*s and 
zoology, two terms each in tin' junior year; ])olitical economy, two terms 
in the senior year; climatology, moral s<*ienc('. and meteorolog 3 ', one 
term each in the senior year, In'sides the agricultural su]>jects, which are 
as follows: History of agri<*ulture, drainage and irrigation, fertilizers, 
and stock breeding, one term each iii the sophomore year; truck 
farming and horti(‘ulture, one term each in the junior year; forage 
plants, forestry, review of the Unit^'d States Pepartment of Agriculture 
bulletins, spraying of plants and agricultural engineering, one term 
each in the senior year. Exp<u*imentul work'^ occurs daily through- 
out the course. 

The industrial course in agriculture extends over three years and is 
described in the catalogue of the institution as follows: 

FIRST YKAR — KJRS'J' TERM. 

Lectures on soils, plants, domestic animals, and management of live stock and 
dairy. Goff's Principles of Plant Culture. 

SKCONJi TERM. 

Diseases of live stock and domestic animals; pmctical gtirdening and management 
of live stock and dairy. 
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SKOONl) YEAR — PtRSt TERM. 

Discussion of soils — their formation au<l {‘lassitica-tioii, their physktal defects and 
remedies; dairy farming oontiniied. 

SKCONO TERM. 

Jjerdixreh on tlu‘ means to protect th<* soil from waste and restore fertility; arti- 
ficial and green fertilizers. 

THIRO \1:AR — KIKST TERM. 

Practi<*al gardiaiing; floricultnie and horticulture; farm drainage; planting and 
raising of grains, grasses, et(*. 

HFCOM) 'lEKM. 

Poultry, sheep, and cattle raising; management of dairy (‘ontinued; pruning, graft- 
ing, and budding; hee eiiltiirc^ and lectures on i>olitieal eeonomy. 

lnstru(‘tion in agriciiltun' is gfivoii ])v tln^ profe^ssor of agriculture 
and one assi.statit. The l)inlding's of the <*olico(» comprise seven large 
college buildings, a numlxer of smalh'r l)uildings, a new barn and 
dairy, and s(‘\(*ral of the old Iniildings that weri' on tlu‘ farm before it 
was pur(*lms(‘d for college })urpos(‘s. The farm consists of nearly 200 
acres of larnl (ui tln^ Mtu-idianvillc pike, a])out d mih^s north of Hunts- 
ville. It is w(dl stocked ^vith muh‘s, hors(‘^. Hevon and fler^ey cows, 
hogs, poultr\ . v(diicl(^s, and implements. Thor<' is also an orchard 
containing all tin' heading fruits of th<‘ rt^gion; a laboratory containing 
chemical, ])iological, aiid otlnu* apparatus, and a lihi*ary of choice l)Ooks, 
magazines, nnd journals. The dillcrent ifidiistrial dc])artments are 
also provided with suitable n'D^rein e books and t(\\t-books, and the 
lit(M‘ary and scicuititic departmemts with ericycloy)edias and other books 
to which all the students have access. 

ABKANSAS. 

Branch. Normal College, Pun Plvff. 

This college is a department of tin* University of Arkansas, estab- 
lished in IST^J for the purpose of training teaclnu’s for the public 
schools of the State. Tin* cours(‘s of study iiudude a two-year prepara- 
tory course, a four-year normal course* which comprises two years of 
college* pre})aratory we)rk and twe> years of e*e)lleg(‘ w(n*k, and a (das- 
sical ce)lleg(* course* of four years, (rraduatt's of the normal course are 
granted the degree* licentiate e>f instruction, and e)f the edassical course 
the degree bach(*lor of arts. For admission to the normal course can- 
didates, if young men, must be at least H) years of age, and if young 
women 14 ye*ars of age, and must pass satisfactory examinations in 
arithmetic, English grammar, geogmphy, and United States history. 

Instruction in agriculture is not included in the curriculum of 
college. All students are required to spend ten hours a week in sew- 
ing, typewriting, or shop work. 
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Fig 2.— Instruction in Agriculture for Negroes Florida State Normal and 
Industrial School, Students Shredding Corn 






Fig 2 Instruction in Aqr culture for NegroEo Floril a State Normal and 
Industrial School Poultry 
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BELAWABE. 

State College for Colored Students, 7)owr. 

Thi» college offers a four-year clushical course' leading to the degree 
bachelor of arts, a four-year Hcientific course leading to the degree ])ach- 
elor of science, a four-year engineering course heading to the degree 
bachelor of engineering, and a four-yc'ar agricultural course' leading 
to the degree baehelor of agriculture. Jn addition there is a Jiormal 
course of three years, the graduates of A\lnch leceive certiffcates 
recommending them as teachers in the public schools of the State, and 
a two-year preparatory course. 

Applicants for admission to the college' course^ must be at least 14 
years of agc' and be able to pass a satisfa(‘t(>r\ examination in read- 
ing, writing, spelling, arithmetic', English grammar, and history of 
the [Tnited State's, excc'pt in the elassic*al c'ourso, where' additional 
tests in rhetoric, algebra, and English classic's ai c' i('((uiieHl. Students 
are admitted to the preparatory and normal course's without examina- 
tion. 

The first two 3 'e*ars of the agrie'ultural couise is the' same as the 
scientific course and include mathe'inatie's, h<>tan\, anatom}, biolog}^ 
physical go<jgraph\, English, liistoiw, clieinistr} , /oolog}^ minei- 
alogy, and Latin. The agi ic'ultural subjc'cts of the junioi and sc'nior 
years include lireeding, drainage, fc'eding, \egetable ph} siologv and 
pathology, daiiTing, fruit culture, liorticullun*, and physics of the' soil. 
The agrie'ultural facult} e*onsists of one inslruc'tor in practie*al agri- 
culture. The agricultural students are required to take practical 
work in agriculture and liortic'iiltuie a\eraging two hours a da^^ 
Laboralor> practice is an important fe'atine of instruction in botan} , 
zoology, chemist r>, aiul ])h\sie's. The li!)rai\ of the college contains 
several hundred volumes. 

The c'ollego is loc'ated 2 milev north of l)o\ei on the Loockerman 
farm, a tract of about 1(H) acres containing, in addition to the cedlege 
buildings, a nuinlier of farm buildings and greenhouse's, orchards, 
and small fruit jilaiitations. 

FLORIDA. 

The Florida State Normal and Industrial School, Tallahame 

This institution includes a preparatory school and a normal sc'bool. 
The work of the school is organized in three departments- academic, 
agricultural, and mechanical— and boys vho rce‘e*i\c eliple)mas are 
required to complete the academic work and either the agrie'ultural or 
the mechanical work, which are features of each term’s work in both 
the preparatory and the normal course. 

Applicants for admission to the noimal course must be 16 years old, 
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and, in addition to being able to read and write, must have a fair 
knowledge of aritlnnetie, English grammar, and descriptive geogra- 
phy. No degrees are eonferred. (graduates of the four -year normal 
course receive diplomas which entitle them to first-grade certificates 
without examination. 

Agronomy, horti(‘ulture, animal husbandry, dairying, agricultural 
engineering, and rural (M*onom> are studi(‘d ])y the regular agricul- 
tural class. Each subjend is taken up by (piarters and is givTU during 
two or three fort> -minutt' periods a ^\eek. Short courses in botany 
and agricultural chemistry are given in connection with the agricul- 
tural work. Instruction is largely by means of lectures. The t('xt- 
books used for the class I’oom and references purposes include the 
Principles of Agri<*ulture for CV)mim)n Schools, Windslow; First 
Principles of Agricultur<‘, Voorhees; The Principhss of Plant (kdture, 
Goff; Botaiu, Baihw; Gommon-Sens(‘ Ideas for Dairyfnen, Blake; 
Feeds and Fcssling, H(‘nry. The stiuhnits have free a(*cess to a 
library containing* Government bulletins and periodicals and a few 
agricultural papers. 

Students ar(' required to collect soils and experim<ml with them in 
glass box('s. The> also spend three hours a da} in tield work (PI. 
LIV, tigs. I and 2). The instructors having chai*g<* of the agri- 
cultural work include^ a science tea(*her, a tcaudau* of dairying, and a 
teacher of poultry raising and practical farm work. The building 
used for agricultural classes contains twx) small rooms us(h 1 for dairy- 
ing and one for the clas^ room. The daii'y rooms are (ajuipped with 
separators, milk testers, Imtter wa)rkers, scales, fertilizers, ehurns, 
cream vats, and a refrigerator. 

The college fai*m contains about IbO ac'res, upon which a1*e grown 
peas, corn, potatoes, iiiUhd, sugar cane, oats, ryi', and garden vege- 
tables. Some experiimmts have been made with legunu's. The farm 
animals include 2 mules, 4 horses, ItJ dairy (‘ows (PI. LV, fig. J), a 
Jersey bull, about 40 head of hogs, and 75 or SO chiekens (PI. LV, 
fig. 2). Students aiHi recpiired to do all the field work. 

GEOItaiA. 

Georgia State Industrial College, College. 

This college is a department of the State university. The courses 
of study ofl'ered art' the industrial, three-year i)reparatory, three-year 
normal, and four-year collegiate. For admission to the college, stu- 
dents must be not h'ss than 14 3^earH of age, of good moral character, 
and able to pass an entrance examination.” 

Agriculture does not appear in the curriculum as a subject for study 
and recitation, but is given as an industrial subject. Students are given 
employment and instruction on the farm and in the dairy. There is a 
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special dairy course given during two months in the winter, which 
includes instruction in the care oif the dairy herd, feeds and feeding, 
milk as a food, dair}^ machinery, butter making, and general care of a 
modern dairy. This instruction is given by the foreman of the farms. 

A library of about (iOO volumes is available for the students. The 
college buildings include a dormitory, two s(*hooI ])uilding8, farm- 
house, blacksmith shop, wheelwright and carpenter shops, and four 
cottages for the faculty. The campus contains about 85 acres and the 
college farm 51 acr(\s. The latbu* is fairly well ecpiipped with agri- 
cultural implements, and contjiiiis a dwelling for the superint(‘ndent 
and a barn. 

KENTUCKY. 

The Kentucky Normal and Industrial Institute for Colored Persons, Frankfort. 

The courses of study offered inedude a three-year preparatory course, 
a three-year normal course, and a four-year teacheu's course. Candi- 
dates for admission must b(‘ at least years of age, possess good 
health, good moral cliaracter, and sign a written pUnlge to tea(‘h so far 
as practi(*able in the (*oiimion colored schools of Kentucky a period 
equal to twice the tilin' spent in the school. 

Agri('ulture is not taught in the normal department, hut is one of 
the features of the industrial department. All \ oiing men must work 
one hour a day, and those (dioosing agricultural work are giv(‘u iiistriu^- 
tion ill dairying, soils, seeds and growth of plants, flowers, fertilizers 
and fertile soil, cultivation of the soil, rotation of crops, farm animals 
and implements, and other agricultural subjects. The library contains 
Johnson’s flow Crojis Feed and How Crops Grow; Storer’s Agricul- 
ture, and the publications of the Departmc'nt of Agriculture. The 
farm contains 800 acres and affords excellent opportunities for work, 
many of the students earning c'nough to defray tlu'ir ('xpeuses. There 
are a number of farm animals, including a herd of Holstein and Jersey 
cattle. 

LOUISIANA. 

Southern University and Agricultural and Mechanical College, Alw Or learn. 

The Southern University is divided into six departments as follows: 
(1) College, offering four-year classical and sciontilic course^-!. (2) Nor- 
mal school, offering a three-year course. (8) High scdiool (college 
preparatory), four-year course. (4) Grammer school, three-year 
course, including sixth, seventh, and eighth grades. (5) Department 
of music. (6) Industrial department, including agricultural school, 
meclianical school, girls’ industrial school, dairy school, scliool of 
printing, and school of bookkeeping and typewriting. Any colored 
resident of Louisiana may be admitted to the university after examina- 
tion, and will be classified according to his attainments. 
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The agricultural and mechanical departmental have been organized 
since 1890. The agricultural course is a secondary course correspond- 
ing in grade to the college preparatory course. The class-room work 
consists very largely of instruction in agricultural chemistry to which 
three hours per week are devoted during the first and second years, 
five hours during the third year, and review work during the first term 
of the fourth year. The subjects treated in this connection include 
organic and inorganic substances, the relation of air and water to soil, 
germination of seeds, drainage, manures and fertilizers, classification 
of plants, farm cro}>s, chemical affinity and chemical decomposition, 
formulas of compounds, vegetable organic compounds, reproductive 
organs of plants, etc. (carried along with this work is the practical 
work in field, laboratory and farm buildings, five to fourteen hours 
per week. Attention is given to the application of fertilizers, care, 
breeding, and feeding of stock, dairying, truck farming, and fruit cul- 
ture. The dairy school has been in operation on the farm since 189(1. 
I'he course covers two years. Instruction is given by the superin- 
tendent of the agricultural section. 

A library of some 4,000 volumes is available to all students, as are 
also a number of periodicals and a fairly representative list of modern 
text-}>ooks on agricultural subjects. 

The })rincipal buildings at the university — those in which the aca- 
demic instruction is given— are located in the city of New Orleans. 
One of these is tin' laboratory building for chemistry and ph3^sics in 
which instruction in agricultural clieiiiistry is given. A second group 
of buildings is on the university farm, 4 mil(*s up the river from the 
city limits. These include the old plantation buildings, dwellings for 
workmen, a two-story frame dormitory and dairy building, barns and 
hog house, sta))le for cows and horses, and other farm buildings. The 
farm consists of about 100 acres of Mississippi River alluvium upon 
whi(ih all the stapli' (*rops of the region are grown. It is stocked with 
7 Jersey and Holstein cows, a Jersey bull, 2 horses, 4 mules, 11 hogs, 
and 100 fowls. 

MABTX^ANI). 

Princess Anne Academy, PrlncesB Anne, 

Eastern Branch oC Maryland Agricultural College. 

This is a secondary school devoted largely to the preparation of 
students for Morgan College, in Baltimore, with which it is associated. 
The courses of study offered include a normal preparatory course, 
a secondary academic course of four years, and a normal <^ourse of four 
years, differing from the academic course only in the subjects of 
instruction during the last two years. Academic and normal students 
are required to spend not less than three hours per day in ^4ndustrpl 
experiment.” 
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The industrial courBe includes agriculture, and the subjects consid- 
ered under this head are soils, seeds, fertilizers, seeding, cultivation, 
harvesting, marketing, animal industiy, poultry breeding, and dair}’^- 
ing. Attention is also given to the care of tools and their construc- 
tion and use, also the use of incubators, brooders, and the latest and 
most improved dairy apparatus, such as separators, churns, and testers. 
Practice work in the making of butku* and care and marketing of cream 
is a feature of dairy instruction. 

For the girls a home garden department with instruction in the care 
of vegetables, fruits, and flowers has been provided. This is to show 
how home (*onditions can be improved and the us(d‘ulness of the home 
garden enhanced. 

Agricultural instruction is given by the instructor in agriculture and 
animal industry and the foreman of the farm. Tb(‘ liuildings of the 
academy include a class room, mechanics’ building, and several dormi- 
tories and farm buildings. The farm consists of liiS acres, mostly 
under cultivation. 

MISSISSIPPI. 

Alcorn Agricultural and MecLanical College, WciitMdc. 

Students who can pass an examination in the fourth reader, ele- 
mentaiy arithmetic to fractions, elementary geography, spelling and 
grammar, are admittc^d to a graded course in this institution covering 
three years and leading up to the college preparatory course. Lectures 
in agriculture are given throughout the flrst year of the graded course; 
text-book Avork, with Gulley’s Agriculture, during the second year, 
and with McBrydo’s during the first term of the third year. The 
college preparatory course covers two years and includes a study of 
the First Principles of Agriculture, by Voorhees, during the second 
term of the junior 3='ear, and an industrial (*ourse throughout the senior 
year. The college scientific course of four years follows. In this 
course instruction in horticulture is giA^en in the second term of the 
sophomore year; in feeding, Avith Armshy’s text-book, during the first 
term of the senior year, and in the Physics of Agriculture (King) dur- 
ing the second and third terms of the senior year. 

The text-hook work is supplemented by lectures and practicums, 
the latter consisting chiefly of field work. The lectures include the 
composition of matter, origin and composition of soil for crops, rota- 
tion of crops, improvement of farm stock, insects injurious to farm 
and garden, breeds of live stock, etc. There are also special courses 
in agriculture including the following: Elements of agriculture, chem- 
istry, botany, practical farming, agricultuml chemistry, insects inju- 
rious to farm and garden, horticulture, practical farming, how crops 
grow, cattle feeding, and breeds of live stock. All of this instruction 
is given by the instructor in agriculture. 
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The college has a well-selected library of alK)ut 2,700 volumes, be- 
sides numerous pamphlets, magazines, weekly and dail}’' papers. The 
buildings include 8 recitation buildings, 5 dormitory buildings, and 
a laboratory containing 6 rooms for the natural sciences, besides a 
numlxu' of dwellings for members of the fa(*ulty. The college owns 
300 acres of land which is devoted to campus, garden, and pasture. 
The farm is stocktnl with 10 muk\s, a herd of Devon (‘attle, a number 
of hogs, and llumerou^ agricultural implements. Most of the staple 
farm (Tops, fruits, and garden vegetables ar(‘ prodimetl. 

MISSOXTRI. 

Lincoln Institute, Jt>ff(rson City. 

In this institutioji the[*(‘ 1^ a four-year colk^ge course leading to the 
degree l)ach(dor of arts. This is preced(‘d by a thr(M'-year college 
preparatory course and a four-year normal course nearly parallel with 
the college preparatory course. There are also three-year industrial 
courses in carpentry, blacksmithing, machinery, sewing, and cooking. 
A subnormal course co\ ering two years serves as a preparatory course 
for the normal, college ])n'paratory, and industrial courses. (Tmduates 
in the normal eours(' re(*(^i\e diplomas which entitle them to teach in 
any" county of the State without examination. 

Agriculture is reciuired of all students in tin* subnormal, normal, 
and college preparatoiy departments. The theoreti(‘al instruction is 
given by the professor of s(*ience in the scdentitic departimnit of the 
college, and farm practice is given under the direction of the farm 
managei. The buildings of the institution include a large, well- 
appointed main building, with <‘lass rooms, assembly lull I, library", and 
lalioratories; two dormitories, a mechanical building, a residence for 
th(‘ president, and a cottage on the farm foi' tlie manager. The farm 
consists of 25 acres, mostly under cultivation. 

NORTH CAROLINA. 

State Agricultural and MecUanical College for the Colored Race, Oreemboro* 

The North ('arolina Agricultural and Mechanical College for the 
colored race offers two f our-y^(uir courses of study, the agricultural lead- 
ing to the degree of bachedor of agriculture, and the mechanical 
leading to the df^grec of bachelor of science. There are also indus- 
trial or trade courses and academic or college preparatory courses. 

Candidates for admission to the college courses must be not less 
than 14 years of ago, must understand fairly well the forms and rules 
of the English language, must be familiar with arithmetic, and have a 
knowledge of history. 

In the college courses there is a total of 247 credits, of which 226 
ai-e necessary for graduation. A c.redit consists of one hour a week 
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of claHS-room rocitation or two hoiirft a week of industrial work for 
one term. Tlu*, requirements for ^mduation in the agricultural course 
are as follows: MathematU‘s, 55; English, 85; geographj^ 10; wood- 
work, 3; drawing, 0; blacksmithing, 8; shoe and harness shop, 3; 
ph^^sics, 7; chemistry, 18; bookkeeping, 4; mechanics, 2; agriculture, 
47; horticulture, 23; industrial, 20; and th(‘sis, 5. 

Candidates for diplomas an* required to complete all the industrial 
courses. Th<‘ courses ofl*<u*ed by the agri(‘ultunil department are 
des(‘ribed in the college catalogue as follows: 

Cf)rRSKK IN AfJKlClJI/riTIlM. 

(/OurS(‘ I. Eleinentarti priunpIvH of agncahure. — Tlim* credits. Tliis term’s work 
is designed to the student a sort of hird’s-eye view of the wiiole tudd of ajj;ri('ul- 
ture in an eliunentary wa)\ It will be fredy illustrated bv e\j>eriiuent in the labo- 
ratory. It is Te<|nired of all Htudents to take this eoiirsi^, a^J it will aid them to 
choose intelligently ludween the agrieultural or tlie meehaiiieal course, w hieli should 
he dom‘ at the end of tlie lirst y(‘ar. Text: Elementary Erineiples of Agrieultun*. — 
McBryde. 

***** it 4i. 

(’ourne Ilf. 7Vi//w/<vf/ (j{ogmph\p — Fixe credits. The course^ is illustrated l)y means 
of lantern sli<l(‘s and ('xpi'riments. Text: darr’s laiysit^al < ;eogni})hy. 

Course IV. firmJi/ig . — Txxo credits. Such subjects as atax ism, xariation, selection, 
heredity, line bree<ling, and in-and-in hr<‘eding are diseiLssed. Collateral reading 
re(|nired. Tt‘xt: Animal Jlr(*<‘ding. — Shaxx. 

Cours<' V. l>i(irghig, — Three* ertslits. b<‘<‘tures an<l recitation work. The com- 
position, secretion, and production of milk is thoreuighly dj^cnsse<l. Hutt<*r and 
cheese making art* studi<‘<l af'ce^rding to the latest ainl most improved methods. 
Tt‘xt: Milk and Its T*ro<liict'-. — Wing. 

Cours(‘ VJ, JUicterUihtgg.- Thnn* cieelits, l^'ctures are gixeui on the nature of 
bacteiia, their n^lalion to other jilants siij)pleinent€*d by laboratory xxork. 

Course Vn. AgrimlfumJ rioIfjgi/.— Vlvi^ credits. The n‘lation of bacteria to 
the soil and the manure lu'ap, to the ripening <»f cream and cheese, to various dis- 
eaH<*s, etc,, is thoroughly <liHeusse<l. Text: Agricultural Bacteriology. — C’onn. 

C’oum* Vin, EntoinoliKjij. — Thret* credits. The subject is taught hx mean of 
lectures ami the student is r(Mjnire(l to read up on to}>ies assigned him by the 
instructor. The most eoininon insects and inseetu‘id(‘s ari* studied. 

Course IX. Forage cropi ^, — Threi* en'dits. Lectures are gixen on the adaptability 
of the various crops that eaii he su(‘<*essfully and protitably gniwn in Nortli ('arolina 
to sjK*cial soils, methoils, and seeding; prcjiaration of swd l)od and pasturing are also 
discussed. Collateral reading reApiired. 

(knirse X. Plant dimmer, — Three (*redits. Ijcetures and laboratory work. Com- 
mon diseases, such as the exTeal rusts and insects; diseasi^s of cotton, tohac(*o, and 
fruit trees an* studied x\ith the aid of the <*ompound Tnieroseo[»t‘. 

Course XL Five credits. The laws of nutrition and the eompositiou of 

animal hodies are briefly discussed. The composition and <ligestibility, market and 
food value of the vaidous food stuffs are discussed. Nutritive ratios and the practical 
application of same in compounding ratios for the various farm animals are carefully 
eonsidemh C\>llateral reading require<i. Text: Feeding of Animals.—Jordan. 

Course XII. Veterinary mcnce. — Thn*e credits. The (‘omnmn diseases of farm 
animals are briefly discussed, together xvith r*Mne<lies for same. Some practi<*(‘ work 
in c*aring for sick animals is also provided with the student. Text: Veterinary Kle- 
mont-s. —Hopkins. 
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Course XIII. Mateorohgy^^Two credits. Movemeuts of the atoofi^het’e* oh|iW#*W 
of winds, (jyclones, tornadoes, thundersionns, and weather forecasting ate di«<jia8S©d, 

CKXURSKS IN HORTICUJLTUKR. 

Course J. Botany, — Two credits. The various parts of plants are studied. Lectures 
will he given twice per week. 

Course II. Botany. — Five credits. Such subjects as how the plant takes up food 
from the soil and the atmosphere; the ejKect of sunlight, air, and moisture on plants 
are noted Jhseases of plants and remedies for same are disi'ussed iU an elementary 
way. Given in connection with Course I — A.griculture. Text; Elementary Botany.-— 
Bailey. 

Coume 111. Propagation of plantjt. — Three credits. Methods of pr<>pagating plants 
by cuttings, stallons, suckers, layering, sec»<ls, etc.., are discussed The principles 
underlying budding, grafting, and pruning are also discussed. Text; Principles of 
Plant Culture. — Goff. 

Course JV. JSmdll fruit culture. — Two credits. Methods of propagating and culti- 
vating various kinds of small fruit are discussed, together wdth the preparation of soil 
for same. 

Course V. Market gardening. — Three credits. A study of the different Crops 
adapted to market gardening and adapted to North Carolina is made. Oonstraction 
and management of hotbeds, cold frames, special fertilizers for vegetable crops, 
packing, shipping, and marketing are also considered. Text V egetable Gardening. — 
Bailey. 

Course VI Pomology. — Tw'o credits. Planting of fruit trees, tilling and fertilizing 
fruit lands. Planting and mring for orchards, picking, packing, storing, and shipping 
fruit are discussed Text. Fruit Growing. — Bailey 

Course VII. Plant heeding — Two credits Methcjds of crops, fertilizing plants, 
originating new varieties, and how to improve old varieties are discussed. 

Course VI II. Landscape garden mq. —Two credits, l^inciples of embellishing land- 
scapes, planting and management of wtxKilands, management of forests are discussed. 
Text. Landsc^ape Gardening. — Maynard. 

OOUESKS IN PHYSICS. 

Course I. Mechanics, hydraulitjs, hydrostathis, and pneumatics. Three hours. 

Course II Heat, magnetism, and electricity. Two hours. 

Course HI. Bound and light. Two hours. 

Course IV. Agricultural physics. — Five (*redits. The power of soils to retain mois- 
ture, effect of deep and shallow cultivation, methcxis of constructing farm buildings, 
ventilation, road making, draft of wagons and plows, etcv., are fully discussed. Text: 
Physics of Agriculture, — King. 

Course V. Physical laboratory work in mechanics of masses, liquids, gases, and 
heat. Three hours. 

Course VI. Agricultural physics laboratory 9vork. — Two houiPB. This dourse will 
accompany Course IV with detailed experiments to show the rate of percolation hf 
water through soils; capillary attraction; effect of different kinds of mdlchesj 
mination of spet'iflc gravity and specific heat; and the mechanical analyids of soils* 
The department has been re('ently equipped with the latest app^tns fof Soil woilr* 

couBSBs IN cHaHisrar* 

Course I- General chemtdry iectures . — ^Three credits. 

Course II. General chemistry lectures and laboratory work. Skipee mdItS* 

Coutselli. Qualitative analysis. Laboratory work, 'thi^ credilii 
this tem the etudeut becomes familiar with testing for the metuls 
14 which enter into the composition of plant and animal life* 
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Course IV, Qualitative analysis. Laboratory work. Tw(j credits. Text: Apple- 
ton’s Qualitative Analysis, 

Course V. Agrieultural chemistry . — Two credits, l^^cturee on the chemical compo- 
sition of soils, plants, and animals. The function of the various elements necessary 
for plant ^rowtli and the various compounds for animal nutrition are discussed. 

Course VI. Quantitative analysis . — Five credits. Instruction is piven in the analysis 
of soils, fertilizers, and feedinj^ stuffs, the object ])eing to ac(piain1 the student with 
the chemical conij)Osition of soils, fertilizers, and feetiinjjj stuffs, so that he may intel- 
lijrently make use of reports and bulletins of exjx^rirmuit stations dealing: with the 
chemical comf)<>sition of various agricultural products. 

Course VII. Auluml toncoJoyy . — ^T wo credits Ix^dures arc given on tlie |>oiHon- 
ous plants and insects injurious to stock; the symptoms oi ])oisoning by paints, 
pigments, insecticides, matelies, aral vermin poison; the sources, eliiuination, and 
antidotes of stock poison, etc. 


INIUTS'fRIAL COURSES. 

(Two htairs of practice work in Industrial tknirses count one hoiir^s credit.) 

Course 1 (inenhome management. — Thre<* credits. 1‘ractical woik is given in the 
mreand managennuit of greenhouses. Students are nH|uired to grow and care for 
various flowers, such as carnations, roses, hyacinths, freesias, narcissus, etc., a- well 
as various foliage plants, like ferns and palms. 

(^Hirse TI. Prapngatum --(iiven alternately with Course III. Three credih-. Prac- 
tice is given in making cuttings, in {lotting, rooting, grafting, budding, etc. Ka(*h 
student is required to make at least 2,000 cuttings from 20 different kinds of {>Iants 
and to root and {lot same, lie is also taught how' to i)rei)are various fungicidt*^ and 
insecticides, how ami wlieu to apply them. 

Course III. (tardening binder glass . — Two crinlits, Sucli ])Uints iis lettuce, Im'hus, 
cucumbers, (‘gg{>lant, tc>maP)es, etc , are grown under gla.‘*H, and tlu‘ student will be 
reejuired to care for them and become thoroughly familiar with every detail of forc- 
ing plants for the w inter and v(*ry <‘arly spring market. 

Course IV. ,\farlei gardening. — Tw'o ert'dits. Practice is given in tmiispianting 
plants from the greenhouse or cold frames to the field. Attention is also giv’eii to 
raising early vt^^tables on a commercial scale. 

Course V, Care aflire stork . — Two creiiitB. The student is required to go into the 
various barns of the college and obtain pnictice in feeding cows, horses, liogs, chi(‘k- 
ens, etc.; to learn v'arious methods of feeding and make records of feeding experi- 
ments, t(» study the milk records and compare same with the various types of dairy 
cows. 

Course VI. Mdk and cream testing , — Two credits. The student is taught how to 
test milk and cream ; he is made familiar with the Babcock test for fat ; he is also 
expected to test milk for adulterants, determine its specific gravity, total solids, the 
amount of wmter it (xmtains, and is required to make at least tw o tests of each cow 
in the college herd. He also becomes exi>ert in testing cream for acidity according 
to at least two different methods. 

Course VIL Butter making . — ^Two credits. Thorough drill is given in butter 
making according to the most improved methods. Considerable drill is also given 
in making neat and attractive packages, in sorting and scoring butter, ri^Kuiing 
cream, etc. 

Course Vlil. Management of dairy.-^Three creilits. The student is expected to go 
into the dairy and take charge of the work under the su|>ervision of an instructor. 
He receives instruction in the c^re and management of separators and obtains more 
pimctice in butter making. He is also expected to keep the dairy accounts and 

records. 
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(/onrx' 1\. MaiKH/fiftmt of farin,~~ThnH* Practj(v is j^ivoii in directinjCf 

tlH‘ work on tin* farm iind(‘r lln* snp<'r\ ision of tho fonnnan of tin* farm. 

Course X. Pwi ll r if Tv, orvdii^. ]Va<*ti<*o is ^dven in earing for poultry, 

in tli(^ inanatr(‘ni(mt of in<m))ators, hroodcTb, <‘te 

Instruction i.s ^ivcn \)y tin* j)r()tVsM)r of Ji<ri’i<‘u]lun‘ Jind cliemintry, 
two assistants, and the din^cdor of indastri<‘s. Most of tho class roci- 
tations an' in tin' main huildino- (IM. L\ I), ddiis is a lar^o orick 
huildiiio- with stom^ and t(']*ra-c(dta trinmiin^s, two ston<‘s hi^h with 
Ijasmmmt. In tin' ])as(‘m(mt is tin' cht'iiiical lahoratory, and (m the 
first floor ])hysical, (‘hi'inicaL and hact('riolo^ricaI la])oratorios and 
li})raiw . Tin' romaiiKho* of tin' building is dovott'd to ('lass rooms. 
Tin' ])arn is a mod('rn strindnro of wood and brick, tho basomi'iit of 
which is us('d for dairy <‘atth‘ and second floor for hors(‘S and farm 
imph'un'nts. Tin' daiiw is a twa)'storv brick and wood building*, con- 
taining- on tin' lirst floor a s(']m rating* room and buttor-makint^ room 
and on tin' sc'cond floor a milk-t(‘stin^- laboi'atory, ofli(‘('s, and reading 
room. Tin' dairy is wa'll ('(iuipp('d with modi'i-n soj)arators, churns, 
butt('r w'oi'kf'i's, r('fi’it>(‘j’ators, Ihibcock ti'sts, and otln'i' dairy ai)paratus. 

TIk'IM' ar(' also three ^^r('(‘nhouses oin' for the foT'cin^* of (*arruitions, 
oru' for ros(‘s and otln'i* flow’i'i's, and orn' for ('ai*ly \ ('^•('ta)>les. Thi' 
('(piipnu'nt for laboratory work in j)h\sics is mod('i*n in (‘V('r\ r(‘sp('ct 
and includes a ball-bearing^ balanci', cubic c('ntim(‘t('r flasks foi 
specitic-^*ra\ ity work, l)rass tube's foi* the' de'te'i'mination of xolunu' 
woi^lit, a])])arent specific ^Tavity and porosity of soiU, aj)paratus to 
dete'rmine tin' powe'rof loose' and com])a(-t soils to re'tain moisture and 
the rate of pe'rcolation of wate'r tlu’ounh soils, a set of ^al vanize'd-iron 
cylinders to show^ the' ('fleet of mulcin's or e'vaporation of water from 
soil, and a se't of class tube's for de'termininc- the' (*apillaiy attraction 
of soils. 

The farm of acr*es is stoe*ki*d with a line' he'rd e)f flu pure'dired 
and ^rade de'rse'v cows and e'ejui})pe'd with the most improved farm 
machine'i*\ and labe)r-savino' eh'vice's. (\)rn, wdu'at, and potatoes are 
the most important crojis, wdiile' otln'i* ve'c-e'tabh's are ^rown to such 
extent as the marke'l de'mands. A barn and hO-ton silo are the prine'i- 
pal buildin^^-s on this farm, d'he' ce>llece‘ has pur-chase'd and rec'eived 
as donations from a minrlH'r of firms a considei’able amount of farm 
machinery , plows, harrows, culti\ ators, a se'ed drill, a c'.orn harvester, 
and various tools and machines for markc't gardening. 

OKLAHOMA. 

Agricultural and Normal University, Lmm^on. 

This institutiem was established in 1SP7 and now has several substan- 
tial stone and briek buildings, including fairly well eejuipped shops, 
dormitories for hoys and girls, and the president's house. The four- 
year courses offered by the university are the classical, scientific, 



AaRIOTTLTURE IN NEGRO 8CHOOES. 


785 


normal, mechanical engineering, and agricultural. There are also 
three-year (‘ollege pn^paratory and architectural coiirst^s and four-year 
elementary courses. During the past year there ha^ e lanm no students 
in the collegiate courses. 

The agricailtural course as outlined in th(‘ catalogue of the institu- 
tion includes the study of soils, ci’ops, inanuri's^ farm (‘([uipment, 
breeds of live stock, plans of farm building, and judging live stock 
during the lirst year; farm e(‘onomy, farm motors, farm roads, milk 
analysis, foods and food adulteration during the second year; horti- 
culture, soil anal\sis, stock ImM^ling and f(*eding, fai’m daii*ying, and 
drainage during tin' junior \(‘ai\ and dis(^asi‘s of animals in tin' first 
term of tin' senior year. The other in th(‘ cours(* include 

mathematics, Ix'ginning with trigononudr} , English beginning with 
rhetoric, m('chani(‘al drawing, shop \\ork, botan\ , biologN, chemistiy, 
vegetable pathology, com|)arativ(‘ anatom\ atid phx siology, history, 
surgery and sanitation, [)sychology, human })iiysiolog\ , geology, 
moral philosophy , and political ^H*onomy . Instruction in agri(*ulture 
is given partly by h'ctures and ])artly by text-books by oni' instructor. 

Students ha V(‘ ac(‘ess to a library of about t)0(Molumes, iiududing 
a numbiu* of publications of this Dt'partnumt. The (‘olkyu^ farm com- 
pris('s about Itk) acn's. IM) of which are a\ailabl(‘ for (‘ultixation and 
10 for pastunx TIm‘ only farm building is a Iniini of \ (‘ry limited 
(‘apacitv and (‘(piipmcmt. T1 hm*(' is a span of miih^s, on(‘ hoi*s(‘. and 
one COW’, also a lew fartn imphnuents and inachim^s. About 50 stu- 
dents hav<‘ becm taking agriculture during the ])ast year. 

SOUTH CAROLINA. 

Colored Normal, Industrial, Agricultural, andMechanical College, Orftufjfhtirrj. 

This institution admits children of kindergaiden giade to the scliool 
and provides instruction that will carry tlnan through (ollege courses 
leading to degn'es. T1 h> degrees given an* bacheloi' of ai’ts for the 
regular college course, bachcdor of agriculture for the agricultural 
course, bachelor of science for the mechanical coui’se, and licentiate of 
instruction for the normal course. Students ent(‘ring anv of the col- 
lege courses are re((uired to pass examinations or pr(*sent e(piivalents 
in English grammar, historv, composition, geography, arithmetic, 
algebra through quadratic equations, elementary phy sics, bokinv, and 
physiology. 

Freshmen in the agricultural course have four hours a week of plane 
geonietry throughout the year; two hours a w ecdv of (renung-'s Outlines 
of Rhetoric; two hours a wxM^k for one term of English classic's: four 
hours a week of agriculture; five hours a week of farm woi'k, and 
eight hours a week of industries. Sophomores have solid geometry, 
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four hours; rhetorii*, two hours; history of civilization, two hours; 
English literature, two hours; chemistry, four hours; agriculture, four 
hours; farm work, five hours; and industries, eight liours. The sub- 
jects and hours for the junior class are: English literature, 2; agricul- 
ture, 4; botany, 8; physios, 3; chemical laboratory, 4; military science, 2; 
farm and dairy work, 2; and industries, 8. For the senior class the 
subjects and hours are: English literature, 2; chemistry, 4; geology, 3; 
agriculture, 4; physiology, 2; horticulture, 3; military science, 1; 
farm and dairy work, 5; and industries, 8. 

Instruction in agri(‘ulture is given by the pr(\sidenr of the college, 
who is also })rof('ssor of agriculture, by means of l<K*tures, recitations, 
and practicums. Th(‘ nature and exbmt of tlu^work is indicated in the 
following description of courses from the (‘atalogue of the institution 
for 1902-3: 

The soil.— A study of tlu‘ origin, formation, and olassitu'ation of the fioils with refer- 
to their a^rit’ultural \aliu*; tht‘ condition'^ of f(*rti)it\ and tlio ciroumHUunvK tiiat 
intliH'iico it; indicatimis of fortilit\ , hai nai, and <.‘\haust(‘d soils; iinprovcanent of soils, 
]4yNsical })rop(*rtu'^of soil^^, inclndinprtluMr n‘lationH toaii, water, and heat; capillarity, 
diffusion, and solution, as related to soil tt*xtnrc; farm drainage, inclndin^ rnethodn 
of construction; irrigation, tilla^<‘, plowing, snhscvilinjx, harrowing:, etc. 

Pri)irt/)li of ito(iiur( ood tnoouruo/. — (^)nHtit^u*nts of j)Ianls, sources and spccitic 
action of tli(‘ \Hrions clcirumts of j>lant huxl; (Tops and materials used as fcrtilizcTs; 
m(*thods of farming; iji n'lation to tiu‘ conservation of fiTtilit} . 

Form IMant l)rc(‘ding; variation, s(‘lc(‘tion, st'lf and ( ross f(*rtilizati<tn; prac- 

tical mtdhods of jncri‘iisin^ th<‘ \icld of crops; conditions of ^^(Tmination and plant 
growth, rotation of crops; jilantiiur, growing, har\(‘sting, and storing crops. 

Aoi)no} hnsftandrff. — This work )M*gin^with a careful stiid\ of the typi'^of domestic 
animals. T1 k‘ scon' card is th(‘ basis in judging IxmT and dairy cattle, draft and light 
horses, swim*, and poultry. Alt(‘r the stmhmt lias hi'coim* familiar with tin* most 
ai>j)rovcd l \ pcs, he slndi(*s the])rinciplt*H and methods of successful breeding, tuTedity, 
atavism, variation, selection, fecundity, etc, 

A(jri<‘ulforol eiojlneering. — Construction of barns, stohles, and other sluMlers, feiujes, 
etc. Koad Iniilding is considered with special rcf(*rcii(X‘ to country roads. Some 
attention is givTUi to the mechanic's of farm irnplemc'nts and machines. 

Stork feednig. — The laws of animal nutrition; composition of the animal body; 
fodd(‘rs, the source of nutrients; digestion, n'sorption, circulation, respiration, and 
(‘xcretion; formation of muscle, flesh, arid fat; cxmiposition and digestibility as 
determining thevalm* of feeding stuffs, their jirejiaratioii and use; fecxling for fat, for 
milk, for work, and for growdli. A portion of the time is d(‘Voted to practicums, in 
which tii(‘ student is required to compound rations and feed them, carefully record- 
ing the results. 

--Breeding and improvement of tire herd; management and (‘quipment 
of the farm dairy. One half of the studenPstime is devoted to practical work in the 
college dairy, which is fully equipped. 

TJxperimenfs in a grind lure.— Tim work consists of lectures on methods of experi- 
ment-station work and (Titical studies of bulletins. Tlie student is required to make 
abstracts of a siiflicient number of bulletins Ixiaring on a selected line of work, to 
become familiar with their scope and ainu He is also required to plan and conduct 
an original experiiiumt, using the result^! obtained as the basis for a thesis. 

Entomology , — Classification of insects suffic'ient to enable the student to distinguish 
between useful and injurious insects and to apply remedies intelligently* 
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Agricuhnral chenmtry, — Soil, its formation, compowtion, alteration by ineehanical, 
chemical, biological agencic*^; its relation to light, lu‘at, ami moisture. Soil physics 
in general. Manures, natunil and artilicial; th<‘ii composition, application, value. 
Theory (d rotation of crops; extensive and intensi\e cultUation; industrial agricul- 
ture in general. Farm sanitation; air, res]uration, vitiated air and ventilation, 
infection, contagion, germ theorv <d dis(‘ase. Water, potable water, hard and soft; 
impurities in it and their (‘ffect^ on health and liie. Foo<l, com])osition and gcmeral 
properties; j)reservation of foo<l and foo<l adulttTalions. 

Emitter makhuj. — The running of separator-; ri]>ening and churning of cream; the 
proper acidity of cream to secure best flavor; li<ov to churn, wash, and salt })utter so 
as to avoid specks ami mottles; to se<*nre good grain and h(*st methods for preparing 
for market are some of tht* points which receive sjHa ial attention. As all creann^ry 
men should be able to judge butter fnun a commen ial ‘Standpoint, students are 
trained dail} in the art of sc(»ring butter b\ tlu* ^con* < ard. 

In the spring h'nn, during the namth'- oi \pril an<l .Ma\ , a ‘'jK'cial stud\ is luade 
of the relati(m of bacteriol(»gy to the dairx, tracing the \ari<ui‘- (•haiigt‘s that take 
place in milk and its jiroducts to the action bacteria; the isolation ami culture 
of bacteria found in milk and dairx pn^luct''. microsi-opic t'xaminatiori of milk, 
ami a study of the influences <»f the size of globules <ni the cn*aming of milk ami 
churning of cream. During the month tlierc will hv practict* xxork in the creaming 
of milk, ripening of cream, churning and ]>acking butter, and the making of chet‘se 
adapted esiHicial I y for domestic manuta<*turt <md home u-e. 

The industrial features of (luMi^rieultural course include practical 
farming, dairying*, and clic(‘so inakittir. and art' tindtu* the control of 
tlu' superintendent of the farm. The colU‘ge is \mA\ ])rovid(‘d with 
largfe, siihstantitil, tind well-(Mpiipp<‘d Imildino-s for <hiss rooms, lab- 
oratories, and dormitories. ))(*sid<‘s industrial huilding-.s in wdiitdi the 
various trade courses are taktm. Tlu‘ farm, coimistinc* of 180 aenvs, is 
adjaeent to tiie (‘am])us. 

TEXAS. 

Prairieview State Normal and Industrial Colleg^e, 

This college is n hniiich of the .Vgricnitural and M(‘ehanical CV)lleg*e 
of Texas, loeatinl at C\)lleg*e Station. It otlVrs h normal course eo\ tar- 
ing* four years, tiud a collegiate course covering* two Mairs additional 
to tile normal course. Candida t(‘s for admis^ou to the normal course 
arc re(iiiired to pass an examination x>r present ccpiivalcuts in arith- 
metic as far as pereentagfo, orthogfraphy. Engdisli grammar and com- 
position, geography, Texas history, and history of the United States. 
The minimum age limit is lb yeai*s. (irailuat(‘s of the normal (‘ourse 
receive' a teaeheT*\s diploma, and those <if the college course the dx'grce 
baidielor of arts or bachelor id science. A diploma from the college 
is equivalent to a permanent State t-eaeher's certificate. 

During the four years of the normal course agriculturi is taught 
under the head of Industrial theory and ]>raetice,"’ w hich is made a 
part of each term'’s work throughout the six years of the tw<^ courses. 
It is described in tbe catalogue of tbe institution as follows: 

Doc. 148, 58-2 i7 



738 


REPORT OF OFFICE OF EXPERIMENT STATIONS. 


C'oiJKvSK tv AOHU'irLTt'KK. 

FIRST ^K'AK. 

Fimt U^nti. — Struotun; and olassifi cation of soil, ('arc of stock. Composting. 
Seamd Preparation of soil. T'se of iinplenients. Pruning, grafting, and 

cutting. 

Third trrni. — ('tilth atioii and habits of ]>lant'^. I^ccturcH. 

ShC()NO 'IRAK. 

stock judging. Harvesting. Drainage. 

Second lerm. — Selection, manner, and time of jilanting seed. Animal ])hysiology. 
Third fenit. — Animal physiology. 


ITflKO 'iKVK. 

Find t(nn. — Arhoricultun*. Subsoil. Tajiroot. 

Second tnon , — Veterinary scienct' (text-book). Orchards and small fruits. 

Third fenn. — tk-onomic entomology. Lectures. 

I'OtUTH VKVR. 

Firdienn. Dairying, ('utting ami rooting. 

/SVroad Horticultnr(‘ (market gardening ). IIotb<‘d forcing. Hoot crops. 

Third tion. - Farm management and business. Vegtdable ])hysiology. 

.ICNIOH YEVR 

Fird fenn.- A'egetable ]>hysiol<»gy. Agricultural « hmuistry. 

SKMOK ^F\K. 

Fird tion . — Agricultural botany. Road making. 

The colleg-o provides a spc‘cial coursi^ in dairy Imshuiidrv (feeding’ of 
dairy stock, feeding for milk) use of separator, and also conducts a 
class in butchering. 

Instruction in agriculture is ^iven by the professor of agritailture, 
the foreman of tlie farm, and a student assistant. Instruction is by 
means of leetures, text-books, and laboratory and held work.- The 
text-books usi'd are Lupton’s Agriculture and Morrow and Hunt's 
Soils and Crops. Studmits have H(*cess to a reference library contain- 
ing a number of carefully selected volumes and to current magazines 
arid other reading matter. Anioiig the agricultimil works are the 
bulletins of the different expei’irneiit stations in the Cnited States and 
a number of the best agii(mltural papers. 

The prirndpal buildings are the Academic Hall, containing offices, 
laboratory, library and reading room, chapel, and recitation rooms; 
the shop, a one-stoiy structure, containing the wcKxiworking and 
blacksmithing shops; a steam laundry, power plant, etc., and five or 
six dormitories. The college farm comprises 1,500 acres, upon which 
grain, cotton, hay, forage crops, and live stDck are the principal 
assets. Pure-bred and graded cattle and hogs are kept for puil>oses 
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of instruction and practice in farm operations. There is also a ^ood 
outfit of farm implements, including reaper, corn and cotton plant- 
ers, and a variety of plows, harrow^, and cultivators. 

VIRGINIA. 

Hampton Normal and Agricultural Institute, Jfamptim. 

This institution was opened to negro children in 1SU8 and to Indian 
children in The courses of study offered include a three-year 

academic course followed by two-year normal, agricultural, business, 
domestic art, and domestii* scieiu‘e courstvs. There are al^o numerous 
trade courses and summer normal courses. A practice school, admit- 
tingchildren from the kindergarten up, is connecti'd with the institute. 

For admission to the academic de})artm(mt applicants must bt^ al>le 
to read well in })ooks corresponding to the third reader, to write in a 
fair hand a j)aragrfiph or simple letter in English, and to pass satisfac- 
tory examinations botli in mental and written work in th(‘ first four 
rules of arithmetic, in United States jiionev, rKpiid, dry. and long 
measure, avoirdupois weight, and common and decimal fractions. 
Applicants for admission to the mort* advanced courses must l)e 
graduates of the acad<‘mic t*ourse or must ])a-*s examinations (apiivalent 
to that course. 

The e(juipment of the institute includes uo l^uildings, several hundred 
acres of land, and all the ne<*essarv aj)paratus, machinery, live stock, 
etc. A des<‘ription of the agricultural features of the instruction and 
equipment is given in tlie follow ing article, prepared at our reipiest by 
the officer in charge of tin* agri(*ultural departm(*nt of the institute: 

METHODS AND FACILITIES FOR INSTRUCTION IN AGRICULTURE 
AT THE HAMPTON NORMAL AND AGRICULTURAL INSTITUTE. 

By < lj. liooDKU n, 

[*rofrmjr of Agrindtovi , m ( 'itorge of the Agroodtio'ol ]h jioriineot 

The Ham[)ton Isormal and Agricultural Institute is a land-grant 
institution. Hampton differs, however, from tin* majority of land- 
grant colleges in that her pupils are negroes and Indians. It is an 
industrial school and its course of inHtriu*tion is not carried to so 
high an academic degree as in other land-gratit institutions. 

The academic (’ourse covers the ground from the kindergarten 
through about two years of high-school w^ork, barring all languages 
but English. The work from the kindergarten througli the fifth 
grade is carried on in the Whittier School. This is the practi(‘e school 
of the institute and is attended l)y about 4(K) children from the imme- 
diate vicinity. The institute proper is attended })y about 7o<) boarding 
students, girls and l) 03 ^s, from all parts of the Soutii. Hampton offers 
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to students att;encling the institute proper an academic course covering 
three years, fourteen trade courses, and several post-graduate courses. 
The academic students attend school during the day, while the trade 
students attend night school for their academic training. 

The following schedule of subjects and time periods in each week 
will give a somewhat definite idea of the course and the relative 
amount of time given to agriculture: 


Junior yoar. 

Enjrlish 

Arithm^tu* 

Geography 


MuKic 

Drawing 

Physiology 

Phyaiop 

Manual training 
Agriciilturo 


Periods.! Middle yoar. 


Periotlh. 


St'iiior jear. 


iVriods. 


H ' Enghbh 

4 I Aritbnietie 

4 1 Geograph\ 

I Hi«^tory 

News 

2 M iiHie 

2 Drawing 

2 i 
2 I 

t Manual training. . 

:) Agriculture ... . 


M English 

4 Geometry 

Bookkeeping 

t 

4 , History 

2 I Civics 

I Methods and psychology 

1 Music 

2 , Drawing 


8 

8 

2 


a 

3 

4 

n 


Physic^, 

4 ' Manual training . 
2 , Agncultnn^ . 

1 


U 

4 


The at‘ademic term is thirty weeks; a ret'itation period is forty 
minutes. 

From this it Mill he seen (hat each pupil, trade as well iih academic, 
is rc(|uired to take some instruction in agriculture. This instruction 
in agriculture reaches down into tlie Whittier School, each child there 
receiving instruction in the subject tw^o periods of thirty minutes each 
per week. 

In addition to this required agriculture, the institutt* offers a three- 
year post-graduate course, also special elective courses of one year 
in several branches of the subject. 

Hampton requires all of her pupils to study agriculture, not because 
she expects or desires that they all be(‘ome farmers, but because (1) 
she knows that the great majority of the negro race in this country 
are located on the soil; (2) she believes that rural life in the South is 
the most desirable for the masses of the race; (8) she realizes that the 
present rural life of the negro is not Mbat it should be; (4) she knows 
that the majority of her pupils come from the rural districts and it is 
her desire that they return to their people prepared to teach and help 
them to live better, e(‘onomically, as ’well as socially and morally; (5) 
she knows that the majority of her pupils do go back to their people 
and that a great majority of them, whether they go as farmers, teach- 
ers, mechanics, or professional men and women obtain part of their 
subsistence directly from the soil; (6) she believes that the public- 
school teacher can be a most powerful factor in the future uplift of 
the agrk‘ulture of the country, by teaching the children the elementary 
principles which underlie successful farming. 

The headquarters of Hampton’s agricultural department are located 
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in six large rooms in the Domestic Science Building (PI. LVIII, fig. 
1), which is located near the center of a 45-acrc campus surrounded by 
the other buildings of the institute. These rooms are: 

The museum and lecture room for chemistiT and animal industry, 
the chemical laboratory, the horticultural laboratory, the farm imple- 
ment room, the farm laboratory, the dairy. These rooms are finished 
with brick walls painted cream color and hard-pine (‘(‘iling varnished. 
They are lighted by electricity and are heated by st<‘ain. 

The museum and lecture room for chemistry and animal industry is 
31 by 55 feet. At one (md of the room is a lecture desk, fitted with 
W'ater tanks, gas, drawers, and cupboards, a (‘hart cas(% chairs with 
writing arms for the accommodation of classes of from 30 to 5o pupils. 
On the walls are 42 liiu'ar feet of 43-inch slate blackboard. The othm* 
end of the room is furnished with six large museum cases in which 
there is a growing (*oll(H‘tion of illustrative material for use in class 
work, such as ])lants, rocks, soils, fertilizers, insects, etc. A beginning 
has been made toward an e(*onomic and industrial colh*ction of farm 
produ(‘th, illustrating the steps in the preparation of the raw^ material 
for use, the finisluHl product, and th<‘ bA -products. This immi is also 
eipiipped w^ith j)lK)tographs and cuts of tiiu‘ stock and a set of charts 
illustrating composition of feixling stutts and f(‘rtilizers, the mltriti^e 
ratios of difl‘er(‘nt foods, (>tc. 

This room opens into the chemital laboratoiw . a room 31 In 45 feet, 
furnished w ith the usual (‘hemical work tahh‘s, (‘(juipped with draw- 
ers, cupl)Ottr(ls, bottle ra<*ks, w^at(‘r and gas, to accommodate 3>0 
pupils. The r(x)m has tAVO vaj)or hoods and a ))alance case, apparatus 
and chemicals siifiicieut to carr\ classes throug-h (jualitative analysis 
and to give them simple quantitati\e wx)rk. One end of the room is 
furnished wdth hand and steam turbine and Babcock milk testers. 

The horticultural labonitorv i'^ 31 by 45 feet. It is used for general 
plant, soil, and entomological work. It has six laboratory tables, 42 
by 60 inches, and four 30 by 50 inches. Thest^ are arranginl on two 
sides of the room near the w indows. They are furnished w ith draw- 
ers and stools with adjustal)le tops. The center of the room is fur- 
nished with chairs to accommodate 30 to 40 jiupiLs. At the back of 
the room is a 16-foot (*abinet for apparatus and illustrati\c speci- 
mens. The room is also furnishiHl with book cases to accommodate 
a fairly full collection of the experiment station bulletins, bulletins 
of the National Department of Agriculture, and a collection of 
agricultui^l reference books. Connected Avith this room on the 
southwest side is a small conservatory, 8 hy 30 feet, furnished with 
iron and tile bench, work table, sink, and insect cages. There 4s 
also connected with this laboratory a seed and apparatus room, 9 by 
12 feet. This laboratory has an outfit of six liausch & Lomb com- 
pound microscopes, furnished with double nose pieces, 1 and 2-inch 
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eyc' pie<*es, i, and i objectives, a good microtome, water baths, 
reagents, stains, (dc., for biological work. Aside from these the 
apparatus consists of ])ottIes, glass tumlilers, plates, tin pans, panes of 
glass, flower pots, lamp chimneys, fruit jars, boxes, simple balances, 
etc. One aini of the school is to make teaching as simple as possible, 
hence the use of simple apparatus in order to avoid confusion on the 
part of the jnipils and to acipiaint them with such simph^ material and 
ap})aratu‘- as can be obtained almost anywhere the}" may happen to be 
teaching. 

The fann-implenamt room is furnished with a fair collection of 
modern farm tools and macliines, consisting of plows, harrows, culti- 
Autor^, planters, mowers, harvesters, scmkI cleaners, draining tools, 
sj)ra\ pumps, etc. 

Th(' farm lalairatoiw lias no spe<*ial outtit of app^iratiis. (PI. LIX, 
tig. 1.) It isu^ed for genej'al work, such as preparingsoils for laboratory 
Avork, prepai-ing \ egebibles for market, n'pairing implements, observa- 
tion h'ssons in animal industrA , and for storing i*rates. implements, etc. 

Th(‘ dairy is a room ‘U by .V) feet. (PL LIX, tig. 2.) It is eipiipped 
with apparatus for illustratiAe and ])ractical AAork in the different 
methods of caring for milk and coma erting it into butter and cheese, 
naiiH'ly, shalloAv jiaiis, C'oohw cn^annu’, thre(‘ separators, aerators, 
<‘ream A’ats, (hums, buttm* IxjavIs and patent butter workers, cheese 
vats, (‘he(‘se press, hot and cold Avater. an<l stcaunfor sterilizing. 

In addition to the above-mentiomal rooms in the domestic-science 
building the institute has tAvo plant houses, (*overing an area of ff,(K)0 
square f(M‘t, and s(‘veral hundn'd sash for (*old-f rame and hotbed work; 
also a farm liarn, by PH) fe(‘t, Asith an '‘L'" 40 ))A 100 feet. This 
houses 2o liorses and 45 grade dairA cow s, and has milk room, harness 
rooms, and storage for grain, hay, bedding, (‘arts, and tools. Con- 
n(‘ct(Hl with it are two scpiare brick silos. 

For ])raetical A^()rk in })oullry raising th(' instituti' has a poultry 
house that accommodates 240 fow Is, representing eight breeds, with 
se\ eral smaller houses for common fowl and chickens, an incubator 
house, and a brooder house. 

Adjoining the45-acre campus are 00 acres of land under cultivation. 
This land is disposed as follows: 

Two acres are used for a county-school garden; 8 acres are used 
for simple experiments, illustrative and pmetical Avork with crops and 
fertilizers; 12 acres are in fruit. The remainder is used for growing 
truck, grain, and forage croj)s. • 

Five miles from the campus is a second farm of about 000 acres, of 
which 400 acres are under cultivation. This farm is conducted as a 
dairy farm. 

The country-school garden is divided into three sections. Section 1 in 
being developed into a small park; section 2 is divided into individual 
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garden beds, varying in hizc from 4 by to 11 b}' 15 feet, used for 
growing vegcta!)les and flowers; section 8 is used for farm crops. 

The fruit garden is divided as follows: (rrapt^*-, <^>rie-half acre; rasp- 
berries and blackberries, U acres; pears, l^acn^s; apricots, ne(*tarines, 
and persimmons,! acre; appl(‘s, acres; miscellaneous, three-fourths 
acre. 

The remainder of the farm is cut ])v dib'lies and convenient roads 
into fields of from 5 to h\ acres. 

The soil of the farm \ari(‘S from a clay loam to a sandy loam and 
is in a very good state' of fertility, to vhich it has betm brought by 
deep and thorough tillage' and the five use of farm manure. The 
principal crops grown on the' farm are white potate>es and garden peas 
for shipping; corn foi* grain, soiling, anel silngv; small grain for feed- 
ing; grass, elo\er, alfalfa, and cowpeas for soiling, hay, and soil 
improvement; garden ve-getabh's for home' consumption. 

In general the' method of (‘ulti\ation i^ de'c]) anel thorenigh soil 
preparation, with Hat and shallow' after eultiva^ion. Fe'rtilizing is 
done mainl\ with ^talde manure's and gre't'n ere>}>s turne'd under, with 
the aeldition of boiu' nu'al, ae*id phosphate, potash salts, and e*e)tlon- 
seeel meal. 

The' W’ork of the' institute is large'ly done ]>\ the students. An 
a\erage of 15 to stuele'nts are employe^d all the } e'ar on the farm, 
llie'se students work all day and attend night schex)!. A large num- 
bvr of dav-sehool stude'iits spend one day e>f e'ae'li we'ek at work on the 
farm. During the past summe'r 5e'> stuelents spent the vacation work- 
ing on the' farm. 

Elementary agrieailture', as stateel aho\e, is a paid e>f the' ])re‘seribed 
course of the Whittier School, and is iv(|uire'd of cAe^ry puj)il wdio 
enters the institute'. Many e)f these pupils, paii ie-ularl\ the oJeler 
ones, eome fremi farming e*ommunities. Their experie'iuv w iih agri- 
(‘ulture has been discouraging and they have develojied moiv or less 
pivjudie*e against it. Others, <*e)ming from the cities, look upon farm- 
ing with more or less disfavor. For this reason the institute tinds it 
necessary to use some judgment in a})})roaehing the pupils with the 
subject. With this in view the school is di\ided into two large sec- 
tions. The first section (‘onsists of the \ounger (*hildren. or those of 
the kindergarten and first four grades. tog(‘ther with j)ostgraduates 
and special students, who elect some hraiu'h of agriculture, these 
students begin the studv by actual work in the garden, field, or stable. 
The second section, or those of the sixth grade and up, a large number 
of whom enter the school at this guide, an' approaclied through simple 
nature and science lessons having a ])e4n’ing on agriculture, wdth the 
idea of developing in the student an interest in the subject without 
increasing the prejudice. 

- The course in agriculture, then, begins in the kindergarten class. 
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These children and all up through the fifth grade attend our Whittier 
S<.‘hool, and do their first work in agriculture in the school garden* 
A section of this garden, as indicated above, is cut up into small beds, 
var^dng in size from 4 by d feet for the kindergarten to 11 by 15 feet 
for the fourth and fifth grades. Two children are assigned to each 
bed and they care for the bed together. The aim in the garden is to 
make the work a pleasure to the children and not let them see the 
harder side of it until they have developed a liking for it. This work 
begins at the opening of school in October, at which time the gardens 
are thoroughly 8j)aded, raked, and planted with such crops as spinach, 
kale, radishes, and onions, which generally stand the winter climate 
of th(^ region very well, and give the children a crop of radishes before 
Thanksgiving and early spring crops of the other vegetables. These 
cTops are followc^d ))y summer vegetables and flowers, the children 
being allowed to take home what they raise. At the close of the 
school, the last of May, volunteei> are called for to ('arry on the sum- 
mer work. .Vl>out one-(iuarter of the school has volunteered each 
summer thus far. There would have been many more volunteers, 
but tlic children come from })oor families and many have to work for 
wages during the summer. 

The children come to the garden by classes and (dass sections of 
thirty to fifty, each class working two half-hours a week. Some of 
tb(' lessons taught are as follows: How to use the spade, hoe, rake, 
dil)l)er; how to prepare the soil for planting; howto plant seeds; how 
to transplant; how to c are for the garden after it is planted; how to 
propagate' and care' for small fruits. 

During the' winter the garden work i.s supplemented b}^ window 
gardening and simple natui e lessons with plants and soils. Each pupil 
has a window box 9 by 18 iiiclu's })y 8 inches deep. In these I>oxes 
plants are propagated by seeds and caittiiigs to f)e traiisplantexi to the 
garden in the spring. In this way the garden is supplied with early 
cabbages, lettuce, tomatoes, and flowering plants. 

The nature lessons center largely in the garden and are based on the 
work done tliere. The object of the work is to arouse an interest in 
plants and animals, and to teach simple facts and principles which 
will be useful in the garden and on the farm. The Whittier School 
enrolled last year 482 pupils, all of whom worked in the garden. This 
garden and nature work is in charge of one of the instructors of 
agriculture assisted ]>y tlu'. class teacher, normal students, and special 
agriculture students. 

Work in agriculture for the second large section of pupils l)egins with 
the junior academic class which corresponds to about the sixth grade. 
These are the pupils who come with more or less prejudice against 
farming and are approached in the subject through simple science and 
nature work. During the junior year, an aggregate of five months^ 
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fell and spring, are devoted to introducing the pupils to plant life, 
soil, and insect life. The object of the work is to arouse an interest 
in nature and to teach iii a simple way some of the fundamental truths 
of agriculture. A brief outline of the work is as follows: 

Plant life . — Principal parts of plant and the use of these parts to 
man; how these parts grow and what they do for the plant; conditions 
necessary for each part to make its best growth and to do its best 
work for the plant and for man; how to ])ring about these conditions. 

Soils . — Relation of soils to plants; sand, clay, humus; how soils are 
made; work of sun, water, ice, air, plants, and earthworms in making 
soils; soil conditions which ali’ect plant growth; relation of soil to 
water, heat, and air; plant food in the soil; how to bring about and 
maintain soil conditions whic h favor plant growth. 

Insect life . — (xeneral structure, inet4imor})hosis, and habits are 
studied in grasshoppers, squash bugs, ))eetles, flies, bees, moths, and 
buttei’flies; the habits of other inse<‘ts common on the farm an' studied 
as they are found during field excursions. 

The divisions of the subject are not taught as sepamte and distinct 
topics, an attempt being made ^to impress the student with the close 
relation existing between them and the interdependence' of each on 
the other. 

The method of instruction U hy observation and exj>eriinent in field 
and class room, by Avritten exerc-ise, and ]>y discussion. The lecture 
method is eliminated as far a> possible. Each pupil takes part in every 
field excursion and observation lesson and performs or assists in per- 
forming nearly every class-room experiment. The interest of the 
pupil is more easily aroused and held by putting him actively in touch 
with the work. Hampton has a great deal to do for her piqnls during 
the limited time that they are with her; therefore she finds it nc'eessary 
to eliminate an amount of matter that is usually taught in the schools 
and to select mainly those things that Mill be of pmetic'al value to the 
student daring the life for Avhicdi she is fitting him. For this reason 
the attempt is made to make' every lesson in agriculture, and particu- 
larly in the first year, teach some fundamental principle or practical 
truth. For instance, in studying roots the pupils are taken to the 
field to observe the roots of several plants which have been exposed 
as in the accompanying illustration of sweet potato roots (PI. LX, fig. 1 ). 
Arrived in the field the class is asked the following questions: 

In what part of the soil do you find most of the roots i 

How near the surface of the soil do you find roots? 

How far do you find them reaching out sidew^ays or latemlly from 
the plant! 

How deep do you find them penetmting the soil ? 

These questions are generally answered. Then follows the question: 

Of what value is it to the farmer or plant grower to knoM^ about 
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these things ^ The discussion brought out this last question develops 
important facts relative to soil preparation, after-cultivation, distribu- 
tion of manure and fertilizers, and soil drainage. The usual questions: 
Are they tibrous roots or fleshy roots ^ clustered roots or tap root? 
etc., are consid(‘red of but secondary value and, unless the time per- 
mits, are eliminated. In studing leaves, emphasis is placed not on 
form, but on functions and conditions which favor or interfere with the 
functions and value of these facts to the plant grower. 

The work of the second or middle academic \ear is based directly 
on-tho princi})l('s taught during the junior year. The subjects studied 
arc' soil water, farm drainage, after-cultivation, rotation of crops, 
plant pro})agation, injurious insects and plant disease's, manures and 
manuring. Tractical work begins this year and by this time the 
pupils gc'nerally take' kindly to it. 

The subjects for the senior year are care and manageinent of farm 
stock; dairying including carc' and testing of milk, methods of cream- 
ing, ripening, churning, c'tc.; elementary principles of stock })reeding, 
and stock fc'cding. The student is made familiar with the different 
types and breeds by bringing the animals into the class room and taking 
the class into the stables and poultry house's. I'he latter metliod also 
affords an opportunity forobser^ing the construction of farm build- 
ings and the general management of li\e stex'k (PI. LX, tig. 2). 

Thi^ r(‘(iuire(l agriculture' is given to both girls and Imvs. No text- 
books are used. In the* jiinioi’ year Bailey's Principle's of Agriculture 
is })ut into theii* hands as a reference book. In the middle and senior 
years they aie givc'n outline leaflets and United State's Farmers' Bul- 
letins and referred to the gem'ral reference library. 

The post-graduate course of three } ears follows the sanm general 
outline as the re({uired (*ourse, but cov'ersa wider field. It carries the 
student into simple quantitative analysis in chemistry. Bailey's Ifetany 
and (irniy's Manual are used in plant study, with references to Bailey’s 
Lessons with Plants and Coulter's Plant Relations. The Soil, by King; 
Fertility of the Land, by Roberts; Voorhees's Fertilizers; Milk and 
Its Products, by Wing; Feeds and Feeding, by Henry; Uurtis’s Horses, 
Cattle, Sheep, and Swine; The Principles of Fruit (irowing, The 
Pruning Book, and The Nursery Book, by Bailey; Farmers’ Bulletins, 
and bulletins from the State experiment stations are used as text and 
special r('ference books. The general reference library is close at band 
and is constantly used. 

The members of this class spend two or three hours each day in 
class and laboratory work in the field, stable, dairy, or poultry house, 
or act as asKsistants in the laboratory work of the lower classes. 

The work of all the classes is largely done through field excursions 
for observation, actual field work, and laboratory work. Few text’- 
books are used and in some of the classes none. No attempt is made 
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to cover a large amount of ground. The aim is to tix thoroughly in 
the mind of the pupil a few of the more important and fundamental 
facts and principles and to start him thinking and investigating for 
himself. Not as mindi time, perhaps, is spent in reviews and exami- 
nations as is customary in some institutions, and yet the pu})ils are 
being reviewed and examined all the time. An effort is made to base 
each new step or each new subject upon what has gone ]>efore, so that 
previous work is constantl}" referred to and kept fresh in tlie mind, 
and unless each step is well done the advance step is im^re or less a 
failure. With the Whittier and academic <‘lasses the agriculture is 
used largely as a basis for work in Fhiglish and somewhat for aritli- 
metic. 8o, whihi teaching the latter two subjects tln^ t(‘ach(‘r at the 
♦ same time gets a gauge of the work in agritailturc. 

The force of agricailtun^ t(*achers the past year tonsisted of (1) 0 
lad}" teachers, giving part time to the teaching of (denKMitary agri- 
(‘ulture; (2) 1 male instructor, devoting his time to (‘hnnistry and 
animal indirstry; (3) 4 male instriadors, giving their full time to gen- 
eral agriculture and horticulture. 

The number of students that r(‘ceived instruction in agricultun'- last 
year was as follows: 


<iirN. 'jotul. 


Whittier School 

.Urn lor class 

Middle , 

Honor claas. . , 
Post -graduates 
SfuM'ials 


iMI 

ITl! 


'.Ki 

HIT 

2(12 

tr> 

i:i'.i 

204 


4(1 

04 


4 

4 


-UC. 4',.') ‘Ill 


The agricultural rtd'erenee lihi*arv, which \> located in the horticul- 
tural laboratory, contains about loo standard works on agiieulture, 
horticulture, and the seiences relating to these sultjt^et^, and about a 
dozen of the leading agricultural periodicals. 

WEST VniGINIA. 

The West Virginia Colored Institute, Jntitihitt. 

This institution is located eight miles w"est of diarh^ston, on the 
Great Kanawha River. It 03*01*8 a preparatory course of one year, 
leading to a four-year secondary normal and agricultural course. 
There are also eornmercial and industrial courses, covering from one to 
four years. The recpiirements for admission to the preparatory course 
are an age limit of 14 years, ability '' to read w"ell in the Fiftli Reader,” 
and a ‘‘knowledge of compound numbers and of fractions.'' Gradu- 
ates of the industrial courses receive certificates and of the normal 
course diplomas. 
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During the first term of the agricultural course instruction is given 
in general agriculture, including the origin and classification of the 
physical and chemical properties of soils, the relation of air and water 
to soils, composition and primary objects of plants, farm work, et(‘. 
During the second term breeds of live stock are studied; the third 
term, horticulture, and entomology. The agricultural subjects of the 
second year are farm practice, sto(‘k breeding, and veg('>tablc histology: 
of the third year, soils and fertilizers, lan(lscaf)e gardening and farm 
work, stock feeding, market gardening, and dairying; of the fourth 
year, agricultural chemistry, dairy ])acteriology, farm work, veterinary 
science, plant diseases, and fruit growing. Poultry raising is also made 
a feature of the agricultural course. Along with the agricultural sub- 
jects students study arithmetic, algelira, geometry, physiology, English 
(including rhetoric and English literature). United States and general 
history, civics, zoology, physics, chemistiy, botany, physical geog- 
raphy, and economics. Instruction in agriculture is given by the 
professor of agricultun^ and botany. 

The library of the institute consists of a well-chosen assortment of 
b<K)ks, including encyclopedias, atlases, and other reference books, a 
number of (government puldications, current periodicals, ainl news- 
papers, The libraiy is located in AVest Hall, which also accommo- 
dates the agricultural department and the cooking department. There 
is also an academic building, a well-construct(‘d brick building contain- 
ing ofiices, re(*itation rooms, assembly room, sewing depurtiiient, dairy, 
and printing offi<*e; dormitories for young men and young women, 
and a large ])uilding for the trad(‘s school. These ])uildings are located 
on grounds containing 31 acres. 


Vdhie o f equi[nn<n(t 0/ land-f/rant coUeqva nod : 


State or Terri- 
tory. 




Alabama 

ArkaiisaM . . . 

Delaware 

Florida 

(i(a>rgia 

Kentucky 

Louisiana 

Maryland - , . . 
Mississippi ... 

Missouri 

North Carolina I 
Oklahoma ... 
South Carolina 

Texas 

Virjfinia 

West Virginia 


'SIH, 

oO, 

10 , 

22 , 

22 , 

i'h 

0, 

h, 

IH, 

5: 

40, 

16, 

57, 

12 , 


200.00 
UCO. OOi 
000 . 00 ! 
500. 00‘ 
000.00 
tKX). 00 
500. 00 
000. 00 
000.00 
000.00 
0(K).00' 
000. 00 
000. 00' 
000.00 
000. OOi 
000. OOj 


SiO. 353. 51 

20. 000. (K) 
].s, 800. 00 
20,01H100 
32, 433.04 

23. 000. 00 


74,000.00 


Total .... 299, 800. OOjl, 338, 851 . 75 


Appara- 

tus. 


Ma( hiii- 
I eri . 


$-1,001 ,58i 
500.00, 
1,000.(X)| 
0, 944. 5.5 
3, 144.001 


400. 0(J 


3, 496. 78 

4,’4ifK it) 

1,400.00 

1, 300. 00 

10,000.00 


400.00 

5,000.00 

4,000.00 

6,000.00 

1,500.00 

8, ,569, 25 

3, 600. 00 

7, 150.00 

1,000.00 

3,000.00 


18,771.00 

41,386.91 

83,347.65 


Library. 


$4,992.30 

12,()00.U0| 

1.0.50. OOi 


$2, 957. 00 
3,000.00 


1,000 00 
UK). 00 
1,800,00 

3. 980. 00 

400.00 

3.000. 00 

300. 00 

1.150.00 

1.600.00 

1.700.00 

909.00 

6.500.00 

2.000. 00 


/r colored jierMOfo^ in 


Mistxdhi- 

' Ll^ e 

neous 

i stock . 

equip- 

1 

inent. 

1 1 

$400.00* 

$.5^12.09 


1,,5(X).00 

i, 430.66! 

8,000. (K) 

115.00 



i, 266.()6 

i,i66.6() 

7, 200. 00 

3,2.50.00 

2, 000. 00 

2,000.00' 

2,000.00 

150.00 

50.00 

972.501 

525.00, 

2,(M4.25 

2,200.001 

2, (XK). 00 

2,660. 001 


14,000,00 >155,000.00 

I 500.00 

1, 500. 00 


80,396.00 27,582.60 178,026.84 


Total. 


$76,436.51 
93, 000. (K) 

33. 800. 00 
89, 604. f/) 
46,092.04 

51.600.00 
90, 452. 70 

28. 350.00 
173,000.00 

111.900.00 
90,122.50 
53,142.86 

66. 150.00 

114.669.00 

823.600.00 

108.771.00 


11,999,891.16 


a Intduding apparatus and machinery. 
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Rerennv of land-grunt coUrges and ^rhooh for colored personn in 


Stiito uifl. ] Fees and all other sourees. 


Shite or Terri- 

Federal 
ai<L aet of 
isw. 

ApproTiria- 

Appropria- 
tions for 




Total 

tory. 

lions for 
current ex- 
penses. 

buildings 
or other 
special pur- 

IIOSCS. 

Tuition 

fee.s. 

Incidental 

fees. 

Miseidla- 

neous. 

income. 

Alabama 

Arkansa s 

$11,150.00 

(),H1H.18 

$4,000.00 
8, 789. CK) 


$:t29. (K) 



$15,150.00 
10,986. 18 

Delaware 

5;(KW.OO 



1,600.00 

$181. It) 

$2,071.89 

9, 005. 49 

Florida 

12, 500. CO 

2, 000. 00 

$200. 00 


5(K). 00 

15, 200. 00 

Georgia 

H, m. 

8,000.00 






16, 838. 3:1 

Kentiieky 

« 4, 880. 50 

8,000.00 1 



200.00 i 

2, 257. 76 

15, m. 26 

Louisiana 

12,;D8.77 ! 

10,000.00 1 


lOh.OO 

7(i. 50 

851.35 

23, 444. 62 

Maryland 

7,411.82 ’ 


108. 50 

11.5.00 

1,8<J1.53 

9,291.85 

Miftsivssipid 

5 20,020.27 

8,0(K).00 I 

1 8, m). (x> 


1 . g;k. 00 

700.00 

38, 794. 27 

MisHOun 

1,562.50 i 

22,175.00 

10, 000. (K) 




33, 737. 60 

North Carolina.. 

8,250.00 

7, .500. 00 1 

5, IKK). CO 



22, 988. 78 

43,688.78 

Oklahoma 

2,5(K).00 1 

17, 000. (K) 




19, 500. 00 

South Carolina.. 

r 18, 254. 00 1 

6,5(kV66 




24, 754. 00 

Texas 

6,250,00 

20, .500. 00 




12, 241. 20 

38,991.26 

Virginia 

d 69, 269. 57 





121, 777. 89 

194, 046. 96 

West Virginia ... 

1 5, 000. (K) 

1,6{K1.(MI 

22. C(K). tK» 


lit*. 00 

809. 95 

29, 525. 96 

Total 

i 205, f>54. 94 

112,564.00 

46, 700. (K» 

2,1 IK) .V) 

2, 809. l»0 

168. 509. 41 

587, 738. 45 


G Ineludinfir interest on land jrraiit of ihtvi, 

Mneludiiig !^l,e!14.r>0 interest f»n land grant of l.Hty and "To. 77 inter<‘st on jiroeeeds of sale of col- 

lege lands. 

e Including JS5,7M Interest on land grant of mi2. 

<Unelutling $10.:429.l4t) interest on land giant of 1S62 and incoiiu* from einlowmeiit other 

than Federal or Stale grants. 


Stadcfd^^ /// tin land-gvaut eoUtge^ and fiehoolK/or colored perwns^ in 



Nnmher of 
graduates— 



Alabama 

878 

9 

81 


4<'».S 

106 

8 

74 ' 

746 

Arkansas 

82 

98 



ISO 


5 1 

r> ^ 

160 

Delaware 

84 

19 

*> 


55 

2 

2 ' 

4 ' 

22 

Florida 

167 , 



4 

171 

15 . 


14 ' 

49 

Georgia 

405 , 

82 

•> 


4.89 

40 

1 ' 

24 1 

125 

Kentucky 

8.5 

19 

'2 

144 

2 (H) 

29 - 


15 

115 

Louisiana 

377 . 


825 


!i77 

46 . 


80 

245 

Maryland 

140 . 




140 

.56 . 



9 

Mississippi 

• i 479 

55 



584 

158 

7 

7 

140 

Msssouri 

84 ' 

1 


276 

:886 

SO 

28 

28 

220 

North Carolina 


166 

**1 - 


167 ' 

80 

11 

n 1 

35 

Oklaboinu 

237 . 




287 

58 . 


2 1 

2 

South Carolimi 

. 1 601 1 

64 

i 


(Km 

1 116 

.>9 

59 ' 

233 

Texas 

J 276 . 




276 

26 

8 

4.5 

3tKl 

Virginia . . 

888 1 

269 

a 4,55 28 I . 


1 , 68.5 

911 



1 , 286 

West Virginia 

.1 144 1. 

1 ! 


i « 


150 

12 1. 

i 

) 

20 

103 

Total 

.1 4.827 ! 

1 

732 

894 28 1 

424 

C, 080 

1,680 1 

119 

422 

3, 746 


< Including students in the Buuimer K‘hool, 
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Abbott, A. A., m. 

Abor, \V. G., 201. 

Achlson, A. J., 373. 

Ac'kermttii, .1. H,, 109. 

Adarnw, K. K.. 131. 

Adainw, F., 4, 70, 479, 493. 

Aflams, G. K., 170. 

AdamH, L., 79. 

AdaniH, L. H., 19H. 

Agoe, A., 100. 

Aldrich, 1. I).. 181. 

Aldrich, .1. M,, lOti. 

Aldrhdi, M. A., 4. 71, 487. 488. 
Alexander. i \ T.. lOs, 
Alexander, 12. A.. 113. 

Alford. F. (\. 91 
Allen, V. N.. 100 
Allen, K. I*., 131. 

Allen, K. W.. 3. 

Alien, K. M., 119. 

Alien. W. IN. irx). 

Allison, T. F. IN. 183 
AKsochI, W. H.. 191. 

Ames, .1. W.. 105. 

A moss, W. L., 002. 

Amsler. L. J)., 185. 

Anderson, A,, 87, 

Anderson, L), IN, .58. 

Andenson, J. T., 77. 

Anderson, I... 518, 024, 

Andrews, W. il., 155, 519. 
Apperson, J. T,, 109. 

Armsby, H, IN, 171, 172, 519, 7m. 
5;i5. 

Arthur. ,1. m. 

Astir, I)., 4>7. 

Atherton, G. \V., 50, 53, 171, 
Atkinson, B. H., 121. 

Atkinson, G. F,, 158. 

Atwater, W. G., 4. 61, tk). 93, 95, 
503. 

Atwell, R. M,, HO. 

Atwood, H,, 195. 

Anne, B., 134. 

Austin, C, F,, 126. 

Averitt, 8. 1)., 119. 

Avery, 8., H4, 526. 

Aylesworth, B. O., 90, 652. 

Ayres, I. W., 146. 

Babb, 0. M., 195. 

Babb» J. O., 138. 

Balieoek, 8. M., 196. 

Baehelder, N. J., 669. 


Bader. F. K., 3s5. 

Baer, V. H.. 198. 

Bagiev, Mrs. R. N., 187. 
Bailey, E. M., 93. 

Bailey, .1. B., 130. 

Bailey, L. H., 53, 1 . 58 , 552, 
003. 089. 

Bain, 8. M,, 1 h3. 

Baker, J. S., 4, 71, 470. 
Baldwin, 11. IN. 10.5. 

Ball, E. 1)., 18.8. 

Ball, o. M.. 185. 

! Baltz, S., 181. 

Bank.s, W. A., ill. 

Barbour. E. H., 144. 
Barclay. G. S.. 1 13. 

Barnard, F. J., 193. 

Barnes, C. L., 110. 
j Barnes, S. E., 1H3 
I Barrett. I>. W., 421. 122. 

1 Barrett, J. M.. 111. 

Banvtl, J. T., 108, 

Barrett, O. W 
405, 407. 

Barrett, K. G.. 113. 

Barrow, D. X., 121. 
Bartlett, G. 380. 


j Billings, G. A., 1.50. 
i Bird, R. M., 138. 

‘ Bishopp, F. (N. 12ti. 
Bitting, A. W., Ill, 
Bizzell, 4., 1.58, 522. 
508), Blair, A. W., 99. 

I Blair, J, G., 108. 

Blankinship, ,1. W.. 142. 
' Blatter, F.. 188. 

I Blaylock, A., 371. 

I Blayney, F., 105. 

' Blinn, IN K., 91. 

' BlKv, A. T.. i:'.l. 

Blix, R..3S8. 

1 Blodgett. F. H.. I2t». 

I Hlouin. R. E., 121. 
Boardman, \V. K., 113. 
Bolley. II. L., 103. 
Bonsteel, J. A., 158 
Booher, W. \V., 140. 
Book.stavei, II VV., l.'K). 
Booth. X. < ).. 193. 

B<)s^. A.. 134. 

Bosworth. W.. 170. 
Bonska, F. \V., 113. 
Bowen, A. F., 101. 
Bowen, R. K., 179. 


3. 174, 419, 429, 


Barll(‘tt, .1, M.. 124, 534. 

I Barth'tt, W. F , 70 
Banm. .s . 121 
; Baxliss. A.. 108 
i Bt'ach, G. L., 95. 

I Beach, A., 15.5. 

I Beal, \V H.. 3 
Beard, H. (i.. 107. 

I Beardshear. W. M., 51, 115. 
I Beattie, K. K., 193, 194. 
j Beeni. D. E.. 111. 

1 Beggs, E. J).. 99. 

' Be’stle, (\ P., 522. 

I Belcher. W. H,. 150, 

) Bell. G. J..OH0. 

' Bell, H., 150. 

I Bell, \Y. G.. 119. 

Bemis, G. F., 379. 
Benedict. F. G., 4, 00. 5>2. 
Benn, W. IN, 372. 

Benmdt, E. R., 95. 
Bennett. R L., 187, 079. 
Benson, M. A.. 190. 
Benton, H., 179. 

Berns, G. H., 533. 

Berry, J. W., 110. 
Bessey.O. E„ 144,525. 


Bow ersox, K. G., 419. 
Bow ker, W. H., 128. 

I Boyd, IN E , 10] 

Boyd, T. I)., 121. 
Bradfule, O. K., IfiT). 

I Bradley, .1. E,, 179, 
Brady, 1. <*., 40, 315. 
Bragg. T., 77. 

B mi nerd, W. K., 1%. 
Rraulleeht, L. M., 93. 

^ Bree ken ridge. G. T.. 85, 
I Knot, IN M.. 150. 
j Brevig, T. L., 389. 

I Brewer, \V. 11.. 93. 
j Bridgoforth, G. R.. 80. 
i Bridwell, J. C., 148. 
j Briggs, S. M., 198, 
Britton, J. 88. 
Britton, W. E., 93. 
Brock, R. J., 110. 
Brodboll, H. V. R., 107. 
Brodie, A. ()., 83. 
Brodie, 1). A., 525. 
Brooks, W. IN, 129. 
Broome, F. H., 183. 
Broun, W. L., 51. 
Brown, G. M., 373. 
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Brown, H., 188. 

Brown, J. B., m, 

BroAvn, J. C., ]98. 

Brown, J. F., 053. 

Brown, J. T., m. 

Brown, W., 348. 

Browne, C. A., jr., J21, 517, 5; 

522, 5;i5, 558, 559, 503, 5<t7. 
Bruner, L., 144. 

Bryun, E. A., 54, 193, 081. 
Bnehanaii, R. E., 113. 
Buckham, M. H., liK). 
Biiekhout, W. A., 172. 

Buckley, S. S., 120. 

Budd. .T. E., 87. 

Buffum, B. C., 50, 201. 

Bull, ('. P., 134. 

Bull, M., 170. 

Bullard, S. A., 108. 

Burd, ,1. S., 106, 107. 

Burgesfi, A. .1., 50. 

Burke, E., 142. 

Burke, L. A., 373. 

Burke, T. F., 201. 

Burkett, C. \V., 101. 

Burnett, E. A., 1 14, 068. 
Burnette, F. II., 121. 

Burrill, T. .1., 108. 

Burtiis, F. r., 107. 

Burton, G. H., 150. 

Burtt, A. W., 181. 

Butler, E:. A., 158. 

Butler, M., JtlO, 

Butler, T., 101. 

Butterfield. K. L., 178, 611, 713. 
Bute. G. (\. 172. 

Caldwell, G. C., 168. 

Caldwell, J. W., 183, 

CaJldii.*^, E. (\, 144. 

Calloway, C. J., 80. 
t Campbell, G. W., 79. 

C.'ampbcll, W, G., 119. 

Cannon, A., 100. 

Capeii, C. A., 95, 

Carberry, V. J., 150. 

Card, F. W., 170, 545, 548, 55( 
554. 

Carlyle, W. L., 91, 92. 

Carpenter, L. (j., 55, 91. 
(’arfienter, T, M., 172. 

Carrier, E,, 027. 

Carson, C. A., 99. 
f ’arson, J. VV., 185. 

(Carver, G. W., 80, 0.50. 

Cary, C. A., 77, 650. 

Case, L., 201, 

Cavanaugh, G. W., 1.58, 

CnveJl, J, F., 113, 

Chadwick, E. M., 170. 

Chalmers, J., 182. 

Chamberlain, A., 9.3, 95. 
Chatnberlain, G. E., 169. 
Chambliss, C. E., 179. 

Chapman, H. 11., 134. 

Chatfleld, J, L., 90. 

Chaves, J, P., 153. 

Chesnut, V. K., 142, 525, 520. 


‘r, r . J>., 97. 

Chileott, E. C., IM. 
Chilton, H. S., 130. 
Chifluelin, G., 121. 

Ghureh, F. K,, 129. 

Chureh, J. M., 109. 

>1, Churchill, G. 11)5. 
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